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Kff. RM^. (1) 7K*i^^. (2) C 1-1 8T 

(3) C 2~ 1 8 T/l-^^/^S. (4) C2 
— 1 8 T/l^=^^/^K. (5) -COR' , (6) -CO 10 
NR' R' , (7) -COOR' , (8) -SO2 R 
' ° , (9) -COCOOR' ' , (10) -CONR 
^'COR^'. (ll)Cycl.-^fcf^(12){i 
Mt-ilfl^tl.fc 1 — 5fIiIcD(a)/Nn^ViS^, (b)-CON 
R' . (c)-COOR' . (d)-OR^ ' . (e)-S 
R' ' , (f)-NR' ' R' ' , (g)-NR' ' COR 
' ' , (h)-S02 NR' ° R' ^ . (i)-OCO 
R' ' . (j)-NR' ' SO2 R' ' . (k)-NR' ' C 
OOR' ' . (l)-NR' ' CONR' ' R' ' . (m) C 
y c 1 . (n)^ bS, (o)-N (SO2 R' M 2 t-J:o 20 
Tg^$:h.fcC 1 — 1 8 T/^^/l^S. C2'— 18T/l-^ 
^/l-^. ^fctlC 2 — 1 8 T/l-^^/l-S^*^b. R' 
-R' . R' ' ~R' ' . R' ' . R' ' #5j:t5R' ' 
-R' ^ ti^tL^^tL3fiALbT. (l)7K*i®^. (2)C1~ 
8T/^^/^S. (3)C 2 — 8T/^^^/^S. (4)C2~8 
T/l-^:=^7l-m. (5)Cycl. ^ (6){^:Ei-al^mfc 

1 — 5f|SIcO(a)Cy c 1, (b) /^ n >>=^VJ®^, (c) - O R 
' ° , (d)-SR' ' . (e)-NR' ' R' ' . (f ) - C 
00 R' ^ , (g)-CONR' ' R' ' , (h)-NR' ' 
COR' ' , (i)-NR' ' SO2 R^ ° . (j)-N (S 30 

02 R^ ° ) 2 l::X^XW:^^thr^C l--8T/i^^7i^ 

C 2 — 8 T/l-^^/^S. ^fcf^C 2~8T7^^^/^^ 

m^mt>'rij\ r' tR' . r^ ° ^r^ ' . r' ' t 

R' ' f^^^^-Zc^oT. DC 2~6T/l/^V'>^S. 2)- 
(C 2 — 6T/^^W>'S) -O- (C 2 — 6T/^^l/>^ 

X) 3)- (C 2 — 6T./^^V^>^S) -S- (C2 — 

6T/l-^ly>^m) ^fcm)- (C 2 — 6T/l-^l^>^ 

R' ' ' 7Kmm^. c i-8T7u^7i^m. 

^/l/S. ^fcfi JcoTM^^tl^f^C 1 —8 40 

T/i-^7^S^^:bb. R' ° . R' ' . R' ' *5j;t/R 
' ' ti:-^;h.-^^ix3fii:?:bT. (DC l—BT/v^/i-S. (2) 
C 2~8T/^^:=^7l'Ss (3)C 2~8T/V^:=^/l'S. (4) 
C y c 1 , -^fcf^ (5){iMi-ilf^^tLf- 1 — 5f|SIcD(a) C y 
cl, (b)/Nn/r>^ig^, (c)-OR' ° , (d) - S R 
' ' . (e)-NR' ' R' ' , (f)-COOR' ^ , (g) 
-CONR' ' R' ' , (h)-NR' ' COR' ' , (i) 
-NR' ' SO2 R" ° . (j)-N (SO 2 R" ° ) 2 
j:oTg^^tbfcC 1 — 8 T/^^/i^S. C2 — 8T/^ 

^fcti:C 2~8T/l-^^7l-K^*:bb. R 50 
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C 1 ~8 T/l^^/^K. C y c 1 , ^fcf^C y c 1 J^I 
JcoTg^^^tLfcC 1 ~8 T/^^/^K^^t^i"^\ R 
' ' ^R' ' n—mi^f^-:>X. DC 2-6T7l-^l^>' 
S. 2)- iC 2--6T7U^Ulym) -O- (C2 — 6T 
3)- (c 2~6T/^^l/>^K) -S- 
(C 2~6T/l-^l^>^*) ^fcm)- (C2 — 6T 
-NR' ' ' - (C 2-6T/l-^ 
-^^t^b. R^ ' ' 7KmW^^. Cl~8T/^^/^ 

C 1 — 8T/^^/W*^^^b. R' ' :|oj;t>^R' ° 
tL-^tb3fi3:£bT. C 1 — 8T/l-=^/l-S. Cycl. ^fc 

JiC y c 1 J;oTg^$tLfcC 1 ~8 T/^^/^S^^ 
^b. Cyclf^, C 3— 1 SO^ig^^it, fe^VM^ 

4facO^*ig^. l-3ficDm*JST-*5j:tj^V^fc^il 

b. Cy c 1 t^l — 5fl(DR' ' j;oTg^$tl.TV^ 
Tfci:<. R' ' ti. (DC 1— ST/i^^/i^S. (2) C 2 

~8 T/^^:=^/l-S. (3) C 2 — 8 T/^^^/l^K. (4)/Nn 
^ViS^, (5)^bnS, (6) by :7/P:^n^^/l/S. 

(10) Cy c 2 (11) -OR' ' . (12) -SR' ' , (1 
3)-NR' ^ R' ' , (14)-COOR' ' , (15) -CO 
NR' ' R' ' , (16)-NR' ' COR' ' , (17) - S 
O2 NR' ' R' ' , (18)-OCOR' ' , (19) -NR 
' ^ SO2 R' ' . (20) -NR' ' COOR' ' , (21) 
-NR' ' CONR' ' R' ° , (22)-B (OR' ' ) 
2 . (23)-S02 R' ' . (24) -N (SO 

2 R' M 2 . ^r^n(2s)ii:m\^mi^thrci--5m(D 

(a) /^ n 7f ^ (b) C y c 2 . (c) -OR' ' . (d) - 

SR' ' , (e)-NR' " R' ' , (f)-COOR' ' , 
(g)-CONR' ' R' ' , (h)-NR' ' COR' ° , 
(i)-S02 NR' ' R' ' , (j)-OCOR' ' , (k) 
-NR' ^ SO2 R' ' . (l)-NR' ' COO 
R' ' , (m)-NR' ' CONR' ' R' ° , (n) - B 
(OR' ' ) 2 . (o)-S02 R' ' . (p)-N (SO2 

R' ' ) 2 . (q) ^hmi^x.-^xmm^ivf^ci-8 

T/V^/^X. C 2 — 8T/V^^/^^S. C2 — 8T/V^^ 
/l-S^^:bb. R' ' -R' ' . R' ^ . R' ' ^S^Z^ 

R' ^ ~R' ^ \^-^th^fvmm.x. i)7mm^. 2)c 

1—8 T7U^/um. 3) C 2 ~ 8 T7l^^:='7Um. 4) C 2 ~ 

8 T/^=^^/l-S. 5) C y c 2 , ^fcf^G) C y c 2 , -O 
R' ' , -COOR' ' , -NR' ' R' ' t^j;oTg 
^^tLfcC 1 ~8 T7l-=^/l-S^ C 2~8T/^^:=^/l-S. 
C 2~8T/l-^:=./^S^^t:>-t-;0\ R' ' i:R' ' , R 
'^^R'^.R'^^R'^ f^-^t:i/c?oT. DC 2 

— 6T7W^l-'>^S. 2)- (C 2 — 6T/l/=^l^>^S) -O 

- (C 2~6T/l-^V'>^S) 3)- (C2 — 6T/l-^ 
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U>^m) -S- iC 2-^-6 T7U^Ulym) ^fcm) 

- (C 2~6T/^^l^>^S) -NR' ' ' - (C2~6 

1 —8 T/l-^/^S. ^:r,:==>7Um. ^fcf^:7rc:ri7P^t;i J: 

oTMttSfLfcC 1 ~8 T/^^/^S^^^L. R' ' . 
R^ ' . R^ ^ ^XZ^K' ' l^^th^^nn^L'LX. DC 
1^8T7U^7Um. 2)C 2~8T/W^^/l-X. 3)0 2-- 
8 T/l^^^/I^S. 4) C y c 2 , ^fcfi:5) C y c 2 , -O 
R' ' , -COOR' ^ , -NR' ' R' ' i:iJ:oTg 
^^tLfcC 1 ~8 T/^^/l^^. C 2 — 8 T/^^^/^S. 10 
C 2 — 8T/^^^/^S^^^b. R' ' — R' ' 

■^thm^ti^x. 7Kmmi^. c i-8T/v^/i-*. cyc 

2 , -^/tf^iC y c 2 l^X^XU^^tbt^C 1 ~8 T/l-^ 

C y c 2 ^^C y c 1 i: IrI C#P*^^^ 
C y c 2 ^i: 1 — 5ffi(DR' ' j:oTg^$tl.TV^ 
Tt^i:<. R' ' 

1) C 1 ~8 T/^^/l^S. 

2) /NH^ViS^, 

4) by :7/P:^n 7« ^/um. 20 

5) b y b^v-S. 

7) -OR' ' , 

8) -NR' ' R' " . 

9) -COOR' ' , 

10) -SR' ' . 
ID-CONR" ' R' ^ , 

12) C 2 8 T/l^^:='7Um. 

13) C 2 ~ 8 T/W^^/l^S. 

14) ^ 30 

15) C y c 6 , 

16) -NR' ' ' COR' ' ^ , 

17) -S02 NR' 6 3 j^l 6 4 ^ 

18) -OCOR' ' ' , 

19) -NR' ' ' SO2 R' ' ' ^ 

20) -NR' ' ' COOR' ^ ^ , 

21) -NR' ' ° CONR' ' ' R' ' ^ . 

22) -S02 R' ' ' ^ 

23) -N (SO2 R' ' ' ) 2 . 

24) {iM^-31tfii.7c 1 — 5f[llcr)(a)/^n^^>-i^^, (b) - 40 
OR' ' , (c)-NR' ' R' ° , (d)-COOR' ' , 
(e)-SR' ' , (f)-CONR' ' R' " . (g) ^ b 

(h)Cy c 6. (i)-NR' ' ' COR' ' ' . (3) 
-SO, NR' ^ 3 ^ 4 ^ (k)-OCOR' ' ' . 
(l)-NR' ' ' SO2 R' ' ' . (m)-NR' ' ' CO 
OR' ' ^ , (n)-NR' ' ° CONR 
' ' ' R' ' ' . (o)-S02 R' ' ' . (p)-N (SO 

2 R' ' M 2 ic^-Dxm^^n^f^c i--8T7u^7u 

C 2 — 8T/^'^^/^S. C 2--8T7U^^/l^m^M 
^b. R' ' ~R' " , R' ' ' ~R' ' " , 50 



R' ' ^ . R' ^ ' ^^V<R' ' ^ ^R' ' ' l^^n-^ 
tL^iALbT. (a)7K*i^^. (b) C 1 ~8 T/L^^/^S. 
(c) C 2 ~ 8 T/I^^^/^K. (d) C 2 ~ 8 
(e)Cyc6, (f)Cyc6, -OR' ' ^ , -COOR 
' ' ' ^ -NR' ' R' ' ' . CONR' ' ' R 
' ' ' jCoTgj^^tbfcC 1 ~8 T/l^^/l^^. C2~ 
8T/^^:=^/^K. C 2~8T/W=^^/l-K^^^-t-;0\ R 
^ ^ ^R^ ^ . R' ^ ^ tR' ' ' . R' ' ' tR 
' ' ' f^^^J-j'c^oT. DC 2~6T/^^V^>'K. 2)- 
(C 2~6T/l-^l^>^K) -O- (C 2~6T/^^V^>^ 
K) 3)- (C 2~6T/^^V^>'S) -S- (C2~ 

6T/i-^i/>^S) -^fcm)- (C 2 — eT/l^^V-^^ 

-NR' ' ' - (C 2 — 6 T/I-^ V^^^S) -^^^ 
b. R' ' 7Kmm^. C l~8T/^^/L'^. :7ai 

^fct^:7^^7l.StCj:oTgm$tl.fcC 1— 8 
T/l-^/l-S^^t^b. R' ' ' . R' ' ' . R' ' ' *5 
ctr^^R' ' ' l^^tb^^ivm^LL^X. (a)Cl~8T/^^ 

(b) C 2 — 8 T/l-^^/WS. (c)C 2 — 8T/^^:=^ 
/l^S. (d)Cyc6, ^fc^^(e)Cy c 6, -O 
R' ' " . -COOR' ' ' . -NR' ' ' R' ' ' . 
-CONR' ^ « ^ ^ ^:iJ:oTgm^tLfcC 1 ~8 
T/^^/WS. C 2 — 8T/l-^^/^S. C2 — 8T/W^:=^ 

/vs^st^b. R' ' " -R' ' ' ri:-^tb-^*ti.aALb 

1)7K*JS^. 2)C l~8T/l-^/l-S. 3)Cyc6. 

^fcm) C y c 6 \^^-DXm^^tlt^C 1 ~8 T/V^7^ 

s^s:b-r^\ R' ' ^ ^R' ' ^ i^-m^t^-^x. D 

C 2 — 6T/V^W>^S. 2)- (C 2 — 6T/^^l^>^S) 
-O- (C 2 — 6T7^^l^>^S) -.3)- (C2~6T 
7P^1^>^^) -S- (C 2'-6T/^^V^>'S) "^fc 
fl4)- (C 2 — 6T/l-^l^>^S) -NR' ^ ^ - (C2 
-6T/^^l^>^S) -^^:bb. R' ' ' 7Kmm 

CI— 8T/^^/^X. :7^^7PK, •^fc}:±:7m j:i7U 

j:oTg^^tLfcC 1 — 8 T/^^/^^^^^b. C 
yc6f^. C 3-8c7)^itS^j^*|g^fcf^l-4f[S|cD^ 

c 6^^ l-5{iIcOR' ^ " j:oTgm^ixTV^Tt J: 
<. R' ' (DC l~8T7^^/l-S. (2)/Nn/fV 

JS^. (3):::ibnS. (4) b y :7 7^:^-0 ;^ ^/^S, (5) b 
V ^^1^:4-^1 h^iy^. (6)v-TyS. (7)-0 
R' ' ' , (8)-NR' ' ' R' ' ' , (9) -COOR 
' ' ' , (lO)-SR' ' ' , "^fcfildD-CONR 

' ^ ^ R' ^ ' ^*:bbR' ^ ^ ~R^ ^ ^ n^n^ru 

^$ALbT. l)7KMm^. 2)C l—8T7\y^;um. 3):7rn 
^/^S. ^fcm):7rcj:^/P£t^ j^oTg^^tbfcC 1 — 
8 T7l'^7l-K^*t5't-;0\ R' ' ' ^R' ' ' , R 
1 8 6 ^j^l 8 7 l)C2~6T7l'^V 

2)- (C 2 — 6ryV:3p- -o- (C2 — 6 

- (C 2~6T7l-^V'>^S) ^/tm)- (C2~6 
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m) -^^t^b. R^^ ^ ^ 7Kmw>^. ci~8T/^ 



X30 



fl. Aiti:BJ^;$5 (i) 2 fil^lS'^-r ^li^z: 

it. ^fc}^ (i i) ;^ t:°n^^-r^;^ l:::°nit:gr^^b. 10 
Aitf^ (i) C5, 6(Dmfnh^^^\^—UM^ucol^m 

^fc^i (i i) mmmi^h^\y^}^mnm 

(i i) ^^iS^fe^VM^^iST-^^?. 

^uh^\^^n—nm^u(Dm^n^Mt>i.. R' ji:. (1) 

^hm. (2) (3) C l~8T7l-=3f-/i. 

(4) C 2~8T/^^:=^/^S. (5) C2~8T/^ 20 

(6) -OR' ° , (7) Cy c 3. ^fcj^ 
(8) 'ffiMt-^fmfcl-5e(Z)(a)/^n^ViS^, (b) 
-OR' ° . (c)-SR' ^ . (d)-NR' ' R' ' . 
(e)-COOR' " . (f)-CONR' ^ R' ^ . (g) - 
NR' ' COR' ' . (h)-S02 NR' ' R^ ° " . 
(i)-OCOR' ° ^ . (j)-NR' ^ ' SO 
2 R' " ' . (k)-NR' " " COOR^ ° ^ . (1)-N 
R' o 6 CONR' ° ' R' " ' . (m)C y c 3. (n) ^ 
hm. (o)-N (SO2 R^ ' M 2 ^^i:oTmm^:h. 
fcC 1 — 8 T/l^^/^S. C 2 — 8 T/l-^^7W^^fctiC 30 
2-8T/l-^:=^/VS^*:bb. R' " -R' ° " . R 
^ " ^ . R^ ° ^ ^^j:t>^R^ " ^ -R^ ' ' l^^th^^fv 
3fiALbT. l)7K*iS^. 2) C 1 — 8 T/l/^7W*. 3)C2 
---8 T/l^^^/l/S. 4)C 2 — 8T/^=3^^/l/S. 5)Cyc 
3, "^/btl6)Cy c 3^:ij;oTg^$^tL/tC 1— ST/l- 
^7^-^, C 2 — 8 T/l^y^/^^, C2~8T/^^^/^S 

R' ' tR' ' . R' ' tR' ° ° . R 
1 0 7 ^j^i 0 8 DC 2 — 6X7^^1^ 

2)- iC 2 — 6T7U^U>^m) -O- (C2~6 
T/^^V->^S) 3)- (C 2~6T7^^l^>^.S) -S 40 
- (C 2 — 6T/W^l^>^S) ■^fct^4)- (C2 — 6 

T/l-=3f-U>'S) -NR' ° ' - (C 2 — 6X71-^ 
m) -^*^b. R' " ^ fi:. 7jC*J^^. Cl~8T/l' 

ixfcC l-8T/^^/^S^^t)b. R^ ° ' . R' ° ' 
^^j:tj^^R' ° ' fi:-^;rL-^^;rb3S^!^bT. 1)0 1—8X71-^ 
/^S. 2) C 2 — 8 T/l^^^/VS. 3)C 2~8T/P^:=^/^ 

-^fcm) C y c 3 ^fcfiC y c 3 ^ X 9^ ^ 
fcC 1 ~8 T/^^/^S. C 2 — 8 T/^^:=^/^S. C2 — 
8T7U^:=^/um^^-t>L^s Cy c 3fi:Cy c 1 iriRlbM 50 



n*^^t:)b. Cy c 3Ji l — SfmcOR' ° ' J^ljCoTg 
m^^^Tl/^T^i:< . R' ° ' f:iR' ' ^f^bM*^^ 
t:)b. RM^. (1) Cl~8T/^^/^K. (2) C2 

— 8T/^^:=^/l-K. (3) C 2 — 8T/l-^:=^/^K. 
(4) -COOR' ' ° , (5) -CONR' ' ' R 

' ' ' ^ (6) Cy c 4. (7) -OR^ ' ' . (8) 
-COR' ' ' , (9) -SO2 R' ' ' . ^t^n (1 
0) ffiM^-51tmfcl-5facO(a)^^n/f^>^ig^, (b) 
T/S. (c)Cyc4, (d)-COOR' ' ° . (e) C 
ONR' ' ' R' ' ' . (f)-OR' ' ' , (g)-SR 
^ ' " , (h)-NR' 2 5 j^i 2 6 ^ (i)-NR' ' ' C 
OR' ' ' . (j)-S02 NR' ' ' R' ' " . (k)-0 
COR' ' ' . (l)-NR' ' ' SO2 R' ' ' . (m)- 
NR'^'COOR''", (n)-NR'''CONR 
' ^ ^ R' ^ ^ . (o)^bStcj:oTgm^tbfcC 1- 
ST/l^^/l^S. C 2 — ST/l^^^-^/l^S. ^fcfi:C2 — 8 
T/^^^/^S€r«t5b. R' ' ' -R' ' ° . 
R' ' ' . R' ' " . :fo^j;t/R' ' ' -R' ' ' n^fv 

^thm^LL^x. i)7mmi^. 2)c i~8T/i-=^/i/S. 3) 

C 2 — 8T/l^^^/^S. 4)C 2 — 8T/^^^7l/S. 5) C 
yc4, ^fcJ^6)Cyc4, ^^n/r>-i^^, -OR 
' ' ' . -SR' ' ' . -COOR' ' " . ^fcfi-N 
HCOR' ^ ' t:ij;oTfi^^tl.f^C 1 — 8 T/V^/l^ 
C 2 — 8X7^^^^/^^. C 2 — 8T/^^^/^S^^ 
R' ^ ' i:R' ^ ^ . R' ' ' i:R' ^ ° , R 
13 7 3 8 1)C2 — 6T/^^l^ 

2)- (C 2 — 6T/^^V>^S) -O- (C2 — 6 
T/l/^V^>^S) 3)- (C 2 — 6 T7^^l^>^S) -S 

- (C 2 — 6T/^^ V-^-S) -^fcm)- (C2 — 6 
T/^^V^^^S) -NR' ° ' - (C 2 — 6T/l^^l^>^ 
S) -^«^b. R' ° ' 7K*JS^. C1-8T/I- 

:7m^7U^J^ j;oTg^^tbfcC 

l-8T/l-^7^^*^^fc)b. R' ' ' . R' ' ' . *5i: 
t>^R' ' ' J^^tL^^tL^fiALbT. 1) C 1 ~8 T/l/^/l/ 

2)C 2 — 8T/^^:=^/^S. 3) C 2 — 8 T7^^:==./^ 

4) C y c 4 , ^fc}i5) C y c 4 . - 
OR' ' ' . -SR' ' ' . -COOR' ' ' . ^fcj^ 
-NHCOR' ^ ' t;ii:o"CMI^^tLfcC 1 —8 T/^=^ 
/l-S^ C 2~8T/^^:=^/^S. C 2~8T/^^:=^/l'S^ 
*t:)b. R' ' f^l) C 1 — 8 T/^^/^S. 2)C2 — 8 
T7^^^/l/£, 3) C 2 — 8 T/^=^^/l-S. 4) C y c 4 , 
-^fcflS) C y c 4 t;ij:oTB^$^tLfcC 1 ~8 T/^=3f-/p 

C 2~8T/l-^^/l-K. C 2~8T/^^:=^/l-S^* 
^b. R' ' ' — R' ' ° fi:-^tL^^tL#.ALbT. D/K* 
IS^, 2) C 1 — 8 T/l/^/^S. 3) C 2 — 8 T/l/^^/^ 

4)C 2~8T/^^:=^/l-S^ 5) C y c 4 , ^fcti:6)C 
y c 4t;iJ:oTB^$tL/tC l~8T/l-^/l-S. C2~ 
8T/V/r^7P^, C 2 — 8r/^^^/VS^^:bb. Cy 
c 4 C y c 1 ^ |p| \:.MM^Mt^ b. Cyc4J^l — 5 
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[0 0 0 1 ] 

[^his] 10 

[0 0 0 2] 20 

[0 0 0 3] ^#:i^-ecojk^^^ffllSco#li)f^. -^T. 



^ ^^^l-^^l/^TM^^'c^jij^^bTV^^o SLC 

(D^m^^ut^ ^ p L T ^ ^ ;^ cD^i5fe y . 

^:i^ti(^^pejga;a^}5i: A/if^ta^^tL/c^V^ [J. Exp. Med. , 189 
(3), 451 (1999) ] o 

[0 0 0 4] MDC, T AKCh^(D^mW'X^^CC 
R4f^, T h 27|0IScOK^^:^^> ^&K\S^\^^^^^X . 

TYi2mM(^mm-^(D^m\^m^fi:m^^\^x\^'^^o v 

V YB^&WA'^f (p. acnes+L P S) iC^^l^T. fei 
TARCfel#:^i:. jfilffi A L T»cO Ji#, *5 j^t/lflttt^ T 
NFa. F a s L^T^fgJiicZ^ii^^JfpaiJb. V Y 

&^^^Bjfc#b/b [J. Clin. Invest., 102, 1933 (199 
8) ] o ^fc. ^'?;^OVAM*^3lilSirti^7"Vl-t-*5 

^^liiatt^WSy bTc [J. Immunology, 163, 403 
(1999)] o MCP- 1 <^-^cD§:^#:-efe^CCR 2}^, 

-^^xiyr—V'<D^'&m^-^<T:>wmc.m^\^x\^'^o k 

MC P - 1 trL#:ti. V V bfeiT h y 1 . 1 feiftrW^^^T^ 

,/i-J:::|oi'^T. :*J*#:---<7)^j^^ ^ :^ n :7 r ^ v^^T^gflJ- 
^^-T ^rpS'Jgi:^^^ bfc [Kidney Int., 51, 770 (199 

7)] o z.(Dx.b\c^ ^"^i^^iy^m-m^. m^(r)m^^ 

^<M^bTV^^c 

[0 0 0 5] t: b:fe^:^^^7^yp;^ (l^T. HIVirH^ 
(m^X (AIDS) tPftmXV^^o ) 

^mw^'^m^xtry^c D 4 ^itt^0.,§s(:iH I wd^m^t^— 
<Dmux'^.^\^^wmmtm-r\.. mm. ym. viy^< 

y :=^|rt^^(7:)fi^O0-fp^^^^^fJf^b:gr< /^^o ^ 

ttffi«^M^b. j:<*pbtL-ci/^^o 

:^\^n't^^n(r:)^W5. 'i^m^m}i\^x\±. m 
x^Us (1) m^^'^mmumm'^y^^'rT—^^mm(D 
m^\^^^¥LiY(Dmmm\. (2) ^s®?sf^fflo& 

i/^^ja*MacD4^^iJffl-r^r. tf^, igss^j:^?^ 

b;rtTl/^5 [Cell, 52, 631 (1985) ] „ CD4 5>^ti: 

4 3 3fiioT^ y^as^a^b^^c^ ^9 . JM^^^^^^—T'im^ 



( 6 ) 

9 

t^mhm^f^^i^-^fhx. H I vmm^i^^^^^^^^. 

[0 0 0 6] 1 9 9 Q'^l^f^-DX. CD 4 6^^U^\-(DU 

^a^l^I^^tbfc [Science, 272, 872 (1996)] „ ^icOFusi 

n^^^fl. h ^^pej3SS>Kia^- 1 (Stromal Deriv 
ed Factor-1 : SDF - 1 t^^^o ) ("t^/^ 10 

CXCR4l?fe^) -T^fe^r. i:;^SfiE|^^ixfCo M 
>^t^>n-eSDF- 1 T^Jiafgf^tt (X4) 

H I vcDm^^^^m^i^imi-t^^ t i,mM^ri± [Na 

ture, 382, 829 (1996), Nature, 382, 833 (1996)] o 
'tt^t>h. SDF- ipa^H I V j:D5fet-CXCR4iC^ 

-^fcl^Cbl^ ^iJ<Z)^^;^-f >'S:^#:-efef9. RAN 
TES, MlP-la, MIP-1^ (D^mi^^Xh^ C 
CR5fc. n:7T— v^fafRltt (R5) H I V^^^^ 20 

-r^^J^^IJffi^:rb^r. i:;^5^^^tLfc [Science, 272, 
1955 (1996) ] o f^oT. H I V i: C X C R 4 C R 

;^^c^^b. l^^-f yP;^;a5CXCR4^CCR 5 ^c^^ 

:^ b-efe^ r. i: [Nature Medicine, 

4, 72 (1998) ] o 

[0 0 0 7] y.±.f)^h^ ^^tl^ ^^^UW- 30 

. w^s. im. tittMipy?^ 

^fg^tcP^IJ^LTV^^ t^^htl^^o 40 
[0 0 0 8] WO97/1194O-^0^^fl#t^}^, ^IS^C 

(Z) 
[^[^4] 




[0 0 0 9] (^^, A' ^ :}S^ZJ^B' ^ l^^rb^n^ 50 
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< i: ^:> ifHIcDB^ ^ ^iJ^*-X?fe^o ) ; A^ ^ fc^ j;t>^B 

\^-^th^^fvmm^2:^>h e^xmicxh^ . f^o^o^ 

fj^h ciZ^XcDmXh^ . R' ^ fi|^C;0^-^fcflM/^o 

^^^rbmim^marb^^^^m^m^mxhK) . - 
m(7:)m^-hL<mmmMxh^ . mm^t^i^2 

' " til ja^/bti:2fiJ[U_bcD^tt^^^;^/i-^'^tp^ttS 

[0 0 10] ^fc, WO98/256O5-^|q^0»i^Ji, ^IS^^ 

(Y) 

[^b5] 



[0011] (5C4^. m"^ ^fcfi 1 fi. ^tL^^tL^SAr 
bT. 0, 1, 2, 3, 4^fcti:5^*t)b. R 

' Ji. tK*!^^. C 1 — 8 T/^^^/wS. C2~8T/^ 
/r^7W^, C 2 — 8T/l/^^/WS^^^^L. W 

C l~3T/l-^/l-S. :^^y^'eg^bfcC 1 
-3T/l'^/^'S#^*:bb. Q'' fi:. -NR' -O 

-S-, -S (O) -^fcfl-S02 -^^^b. 

x^ c i-3T/^=^/^s. :^^ymxm^ 

bfcC 1 ~3T/^=^/l-S#^^t^b. Y"' -Z'' 
b. ^tE^c^O^ftfl. -f^^&#bfct>c7)-efc^o ) 

T * ffi ^ g CO IS « ^ ^ § o 

[0 0 12] 

^^^'t-<<mMm^^wafz.^^. (I) x^ 

[0013] 
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(I) 



(I) 



otitic 1 — 1 8 T 
. ^fcJ^C 2 — 18 

(3) c 2 — 

(5) C y c 



[0 0 14] [5C^>. RMl. (1) 7mm^. (2) 
C 1 — 1 8 T/l^^/l-S. (3) C 2 — 1 8T/^^:=^/^ 

(4) C 2 — 1 8T/^^^^/VS. (5) -CO 
R' , (6) -CONR' R' , (7) -COOR' , 
(8) -SO2 R' ° . (9) -COCOOR' ' , 
(10)-CONR''COR'', (ll)Cyc 

1 . ^fzU 

[0 0 15] (12) 'ffi#tC3ltm7cl-5fISIc7)(a)/N 
n^ViS^, (b)-CONR' R' , (c)-COOR' , 
(d)-OR' ^ . (e)-SR' ' . (f)-NR 
' ' R^ ' . (g)-NR^ ' COR' ' . (h)-SO. N 
R' " R' ' . (i)-OCOR' ' . (j)-NR' ' SO 

2 R' ' . (k)-NR' ' COOR' ' . (l)-NR' ' 
CONR' ' R' ' . (m)Cycl. (n)^bS, (o) - 
N (SO2 R' M 2 ^^j:oTg* 
/l^^/l^S. C 2 — 1 8 
T/l-=3f-::r./i.S^^t:)U. R' -R' 
R' ' . R' ' :|oj:r/R^ ' -R^ 

(l)7K*i®^. (2)C l~8T/^^7^3 
8 T/l/^:=^/^^. (4)C 2--8T7^^^/l/ 

1 . ^fct^ 

[0016] (6){iM^-31f^^tLfc 1 — 5f|gIcD(a) C y c 
1^ (b)/^^^^>'i^^. (c)-OR' ° . (d)-S 
R' ' , (e)-NR' ' R' ' , (f)-COOR' ^ , 
(g)-CONR' ' R' ' , (h)-NR' ' COR' ' , 

(i)-NR' ^ SO2 R" ° . (j)-N (SO2 R" ' ) 

2 j:oTM^$tbfcC 1 — 8 T/^^/^^. C2 — 8T 
7P/r:=i/l/^, ^tcnc 2 — 8T/^^^/l/S^^:b't"^\ 

R' ^ 0 ^j^2 1 ^ r2 8 ^j^2 9 ^^^^^^^^ 

^^<^x. DC 2 — eT/^^v-^/^. 2)- (C2 — 

-o- (C 2 — eT/w^i^^-S) 3)- 

(C 2 — eX/^^V-^^S) -S- (C 2'-6T7^^l^>^ 
^f^m)- (C 2~6T/l'^V->^S) -NR 

' ' ' - (C 2~6T/^^V'>/.^) -^mt>'L. R 

' ' M^. 7X^1^^. ci — 8T7w^/^S. :7^^/p 
•^fcti:7a.:=i7i'Stc:j:oTem$tL/tc l~8T/l- 

[0017]R^VR''.R'' ^^tm' ' ti^ 
i^.'?'i^3fiALbT. (l) C 1 — 8 T/^=^/^S. (2)C2 — 8 

(3)C 2~8T/l-=3r^7PK, (4) C y c 
1. ^fctl(5)>eat-iltfixfcl~5jHcD(a)Cy c 1, 
(b)/Nn^Vi^^. (c)-OR^ ° . (d)-SR' ' . (e) 
-NR' ' R' ' , (f)-COOR' ^ , (g)-CONR 
' ' R' ' , (h)-NR' ' COR' ^ , (i)-NR' ' 
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SO2 R' ° . (j)-N (SO2 R' ' ) 2 t^j:oTM 
^^tl^fcC 1 ~8 T/l^^/l-S. C 2~8T/l/^^/l-S. 
^fcJ^C 2~8T/^^^/^K^^^b. R' ' ~R' ' 
:fo^j:t>^R' ' l^^tb^ti^mVX. 7Kmmi^. Cl-8 
Cycl, ^r^l±C y c llZL^^XU^^ 
thtiC l--8T7U^/um^M'^'t^^. R' ' i:R' Mi 
^^i-^^c^oT. DC 2~6T7W=^1^>^*. 2)- (C2~ 
6T7^^l^>^S) -O- (C 2 — eT/l'^V'^^S) 
3)- (C 2'--'6T/^^ V-^^S) -S- (C2 — 6T/V^ 
10 U>^m) -^fcm)- (C 2~6T/^=^V^>^^) -N 

[0018] R ' ' ' /iC^i^^, C 1 — 8 T/l-^/l^ 

C 1 — 8T/l'^/W*^^t5b. R' ' :^5j;tJ<R' ° 
tb-^:h.3fiA£bT. C 1— 8T/l-^/wS. Cycl. ^fc 
^i:Cy c 1 j:oTMJ^^:hxfcC 1— 8T/^^/^S^* 

^L. CyclJ^i, C 3 — 1 5c0^^j^*it, fe^V^fi 

20 --3m(Dw.mm^^^tf3--i 5M(ommmmn. 

C y c 1 fi 1 — SflUcOR' ' j;o-re^^;rLTV^ 

[0 0 19] R' ' fi, (DC l~8T/^^/l-*. (2)C 

2 — 8 T/^-^^/VS. (3)C 2 — 8T/l-^^/^S. (4)/^ 
n^^>^iS^, (6) by :7/l/;^n7^^/P^, 

(7) b y :77l^;^n^ (8)>-TyS. (9)>^b 

(10) C y c 2 

[0 0 2 0] (ll)-OR' ' , (12)-SR' ' , (13)- 
30 NR' ^ R' ' , (14)-COOR' ' , (15)-CONR 
' ' R' ' , (16) -NR' ' COR' M (17)-S02 
NR' ' R'^ ' , (18)-OCOR' ' , (19) -NR' " 
SO2 R' ' . (20) -NR' ' COOR' ' , (21) -N 
R''CONR''R'M (22) -B (OR' ' ) 2 . 
(23)-S02 R' ' . (24) -N (SO2 R' ' ) 2 . ^ 

[0 0 2 1 ] (25){£Et-31fmfcl-5flcO(a)/Nn7r 
(b)Cyc2, (c)-OR' ' , (d) - S 
R' ' . (e)-NR' ^ R' ' , (f)-COOR' ' , 
40 (g)-CONR' ' R" ' , (h)-NR' ' COR' ° , 
(i)-S02 NR' ^ R' M (j)-OCOR' ' , (k) 
-NR' ^ SO2 R' ' ^ (l)-NR' ' COO 
R' ' . (m)-NR' ' CONR' ' R' ° , (n) - B 

(OR' ' ) 2 . (o)-S02 R' ' . (p)-N (SO2 
R' M 2 . (q) ^b£^^j:oTem$tb/cC 1-8 
T7U^/um. C 2~8T/V^:=^/l-K. C2 — 8T/l-^^ 
/l^m^m^l.. R' ' ~R' ' . R' ' . R' ' ^X.Xf 
R' ' -R' ^ l^^fl^^^th^iLL^X. l)7Kmm^. 2)C 
1—8 T/l^^/^S. 3) C 2 — 8 T/^^^/l-S. 4) C 2 — 
50 8T7^^^/l-S. 5)Cy c 2, "^fcfiie) C y c 2 , -O 
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R' ' , -COOR' ^ . NR' " R' ' ^:ij;oTM 
C 2~8T/W^^/l-S^^^-t^;0\ R' ' i:R' ' . R 

---6 T/^^l^>^S. 2)- (C 2~6T/^^V^>'S) -O 

- (C 2~6T/^^l/>^^) -.3)- (02 — 6T/^^ 
V^^^K) -S- (C 2 — 6 T/W^l^>^*) -^fcm) 

- (C 2 — 6T/l-^ -NR' ' ' - (C2 — 6 

[0 0 2 2] R ' ' ' 7K^i^^> C 1 ~ 8 T/^^/l- 10 

C l-8T/l-^/l-S^^:bb. R' ' . R' ' . R' ' 

$3XZ^R' ' U^tb^^rimiLL^X. 1)C1— 8T/^^/^ 
2)C 2~8T/^^^/^*. 3)C 2 — 8T/^^^/W 
4)Cy c 2, •^fcf^5)Cy c 2, -OR' ' , -C 

OOR' ^ . -NR' ' R' ' j:oTMm^;n.fcC 1 

~ 8 T/V=3f-7p^^ C 2 ~ 8 T/^^^/^S. C2~8T/1^ 
^^/i-S^^:bb. R' ' — R' ' t^^;rL^^i^3fiAz:b 

7Kl^iS^. C 1— 8T/l-=^/^S. Cyc2. 
Cy c 2 JCi:oTg^$tl.fcC 1 — 8 T/^^/l^S^^t? 20 

Cy c 2f:iCy c 1 i:|WICM*^*^b. Cyc2 

[0 0 2 3] R' ' ti:, 

I) C 1 — 8 T/^^/l-S. 

3) ^ hnS. 

4) b y :7/l':^n 7^ ^/PS, 

5) b y :7/P:^n;^ b^v-S. 

7) -OR' ^ , 30 

8) -NR' ' R' " . 

9) -COOR' ' , 

10) -SR' ' , 

II) -CONR' ' R' ^ , 

12) C 2 — 8 T/V^:='/^£. 

13) C 2 — 8 T/V^^/^S. 

14) ^ b*. 

15) C y c 6 , 

16) -NR' ^ ' COR' ' ' , 

17) - S O2 NR' ' ^ R' ' ^ , 40 

18) -OCOR' ' ' , 

19) -NR' ^ ' SO2 R' ' ' . 

20) -NR' ' ' COOR' ' ' , 

[0024] 21) -NR' ' ° CONR 

1 7 1 1 7 2 

22) -S02 R' ' ' ^ 

23) -N (SO2 R' ' ' ) 2 . 

24) {iM^-31tmfc 1 - 5 m(D(a) ^ (b) - 
OR' ' , (c)-NR' ' R' ° , (d)-COOR' ' , 
(e)-SR' ' , (f)-CONR' ' R' " , (g) ^ b 50 
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(h)Cy c 6, (i)-NR 

-SOsNR'^'R''" 
(l)-NR^ ' ' SO2 R' ' 
OR' ' ' , (n)-NR' ' " 
' ' ' R' ' ^ . (o)-SO. 
. R' ^ M 2 ^^i:oTg^ 

C 2 — 8 T/^^^/^S. 
t:)b. R' ' -R' ^ . R' ' ' 
R' ^ V R' ' ' :fc^j:t5R' ' ° 

tL^ALbT. (a)7K*I^^. (b)Cl 



1 6 1 ^Qj^l 6 2 ^ (j) 

. (k)-OCOR' ' ' . 
' , (m)-NR' ' ' CO 
CONR 

R' ' ' . (p)-N (SO 
^thfzC 1 — 8 
C 2 — 8 T/^-^^^/^S^^ 

6 1 1 6 4 

R' ' ^ 
8 T/i-^/i^&. 



(c) C 2 ~ 8 T/^^^^/^S. (d) C 2 ~ 8 T/^^^/l-K. 
(e)Cyc6, (f)Cyc6, -OR' ' ^ , -COOR 
' ' ^ . -NR' ' ' R^ ' ' . -CONR' ' ' R 
' ' ' tci:oTgM$;rLfcC 1 — 8T/^^/pK. C2 — 
8T/^^^/VS. C 2 — 8T/l-^:="/l-S^^:b-r;6\ 
[0025] R' ' tR^ ^ . R' ' ' ^R' ' ^ . R 
' ' ' ^R' ' ' U—mi^^^-:^X. 1)C2~6T/^^V^ 
^-^^ 2)- (C 2 — GT/^^V-^^S) -O- (C2 — 6 

T/i^^v-^^S) 3)- (c 2 — eT/i^^v-^^S) -s 

- (C 2~6T/^^V'>^S) ^fcm)- (C2~6 

T/l/^V>^S) -NR' ' ' - (C 2'^6T7U^Uly 
S) -^mt>V. R' ' M^. 7K*JS^. C1-8T/W 

tLfcC 1 ~8T/^^/l-*^^^b. R' ' ' , 
R' ' ' . R^ ^ ^ ^^l^R' ' ' l^^th^^th^iLl. 
(a) C 1 — 8 T/l^^/l/^. (b)C 2 — 8T/^^^7^ 
(c)C 2~8T/^^:=^/^S. (d)Cyc6. 
(e)Cyc6, -OR' ' ^ , -COOR' ' ' , -N 
R' ' ^ R' ' ' . -CONR' ^ s ^ ^ (::j;oT 
S^^;h/fcC 1 — 8 T/l^^/W^. C2 — 8T/l/^^7W 

C 2 — 8T/^^:=^/VS^*:bb. R' ' ^ — R 
' ' ' f^-^tL-^^tL3diALbT. 1)7K*JS^. 2)C1~8T 
7U^7Um. 3) C y c 6 , ^fcm) C y c 6 JcoT*^ 
^tLfcC 1 — 8 T7l/=3r/l/S^^:b't"^\ 
[0026]R'''^R''' }^-mi:^^^^X. DC 

2~6T/^=3^l^>^S. 2)- (C 2 — eT/^^V-^-S) - 
O- (C 2 — 6T/l-^l-->'S) -.3)- (C2 — 
^1^>^S) -S- (C 2 — 6T7W=3ei^>-S) ^fcf^ 
4)- (C 2~6T/^^V->^S) -NR' ' ' - (C2~ 

6r7u^u>^m) -^mi^L. R' ' ' 7}c*j^T-. 

j:oTe*$;rtfcC 1 ~8 T/^^/i-S^*:bb. Cyc 

1 — 2flc7:)^*JST-#D^J:T:>V^7^^f^ 1 — 2flco5)ftlt 
j:S^^'at?3~8MCO*i^sCffi^i^^^:bb. Cyc 6 

R' ' Mi:. (DC l—ST/l-^/l-S. (2)/^^>>^ViS 
(3):=-bn S. (4) b y >^ 7^:^07? (5) b y 

[0 0 2 7] (6)i/TyK. (7) -OR' ' ' , (8) - N 
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R' ' ' , (9)-COOR' ' ^ , (10)- SR 

' ' ' . ^fc}^(ll)-CONR^ 8 6 j^l 8 7 ^^^1^ 

2)C l~8T/l-^/l-K. 3):7rc:=i/lxS, :7 

/0\ R^ ^ ^ tR^ ^ ^ . R^ ^ ' ^R^ ^ ' 
^^c^oT. DC 2~6T/W^1^>^X. 2)- (C2~6T/^ 
^^l^^^S) -O- (C 2 — 6T7l-^l^>^3 
(C 2 — 6 T/^^ V^^^S) -S- (02- 
^fcm)- (C 2 — 6 T/l-^l^: 
' ° " - (C 2~6T/l^^W>^*) -^1 

[0 0 2 8] 

Uh7] 



E) 3)- 

"S) -NR 
c:bL. R 



XZX^ 



R' 



R' 



l±^fh^^fhm^Ll.X. 1)7K*JST-. 2)Cl-8 



10 



fi. AmtBmi)> (i) 3tt*is^2ja-e^^-r^«i'^^ 20 

it. -^tiU (i i) ^^t^n^^-t^^x t^nit^S^L. 

Aitfi (i) C5. QcDm^uh^^^i^—nmucDi^m 
^/bfi (i i) mmmi^. mmmi^h^^^^i^mnm 

1^6 M(7:)Mfnh^^^\±—MM^U(DM^M^Mt>'L. Bit 

^^ (i) C4 — 7(DfS?pfe^l/^fi— tl^l&^pcDj^^it, ^ 

fcfi (i i) ^*JS^fe^i/Mi?i^iS^^^b 
1-3 ecr)--7^ ni^^^-g-^-r^ 4 — 7M<?^ta 

[0 0 2 9] R' fi:. (1) ^hm. (2) b 30 

(3) C 1 — 8T/^^/l^S. (4) C2 — 8T/^>^ 

(5) C 2 — 8T/^^^/^X. (6) -OR 
' ° . (7) Cyc3. ^fcfi (8) {iM^-aljmfcl 
5f|iIcO(a)/Nn^^>-iS^, (b)-OR' ° , (c) - S R 
' ' . (d)-NR' ' R' M (e)-COOR' " . (f) 
-CONR^ ^ R^ M (g)-NR^ ' COR' ' . (h) 
-SO2 NR' ' R' ° ° . (i)-OCOR' ° M (j) 
-NR'^'SOsR'""". (k)-NR'^'COO 
R^ ° M (l)-NR^ " ' CONR^ 0 7 j^i o 8 ^ 
(m)Cy c 3. W^hS, (o) - N ( S O 2 R ' ° M 
2 i:oTg^^ixfcC 1 — 8 T7^=^/l-S. C2 — 8T 
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^^^^ 2)- (C 2 ~ 6 T/^^^ V-^^S) -O- (C2~6 
T/^^V^>^ffi 3)- (C 2~6T/^=3f.i^>/^) -s 
- (C 2~6T/l^^V^>^K) -^fz.m)- (C2~6 
T/l-^V>^K) -NR' " ' - (C 2-6T/^=3rl/>' 
K) -^mt^L. R' ° ^ ymm^s ci-sr/i^ 

rut^c i-8T7u^7um^mt)i.. r^ ° ^ r^ ° ' 

*5J:r/R' " ' n^th^thm^tl.X. DCl— 8T/l-^ 

/l-S, 2)C 2 — 8 T/I^-^^/l-S. 3) C 2 ~ 8 T/^^^/l^ 
-^fcm) C y c 3 -^fcfiC y c 3 JCoTg^^tl. 
fcC 1 ~8 T/l-^/^S. C 2~8T/^^^/t'S. C2 — 
8T/l-^:=^/VS^*fc>b. Cy c 3tiCy c 1 ^IrIISm 
n*^St^L. C y c 3 1 — SfHIcOR' ° ' j;oTM 
m$;n.-rv^Tfc j;< . R' " ' f^R' ' irl^CM*^^ 

[0 0 3 1 ] RMi. (1) C1~8T/^^7^S. 

(2) C 2 — 8T/^^-::^/^K. (3) C2~8T/^^^^ 
(4)-COOR''°, (5)-CONR 

1 2 1 j^i 2 2 ^ (6) Cy c 4. (7) -O 
R' ' ' . (8) -COR' ' ' , (9) -SO2 R 
' ' M ^fcJi (10) ffi#^:i31fmfcl~5«cD(a) 
/NH^^JS^, (b)>-TyS. (c)Cyc4, (d)-CO 
OR' ' ° . (e)-CONR' ^ ^ ^ ^ ^ (f ) - O R 
' ' M (g)-SR' ' " . (h)-NR' 2 5 j^i 2 6 ^ 
(i)-NR' ^ ' COR' ' ' . (j)-S02 NR' ' ' 
R' ' ° . (k)-OCOR' ^ ' . (l)-NR' ' ' SO 

2 R' ' M (m)-NR' ^ " COOR' ^ ^ . (n)-N 



40 



T/^^/^S. 3)C 2 — 8T/^^^/^S. 4)0 2 — 8 7"/^ 
5)Cy c 3, -^f^m) C y c 3tc:j:oTe^ 
$ix/tC l~8T/l-=^/^S. C 2 — 8T7U^:=^7Um. C 

2 — 8 T/V^^/^S^*:b-t";0\ 

[0030]R'^ tR' ' . R' ' i:R'°", R 
1 0 7 ^j^i o 8 ^^^^^^^f^^^^ DC 2~6T/l-^l^ 50 



. (o)^bSt:ij;oT 
C 2 — 8 T/^^:=^/^ 

. R' ' ' . 



R^ ^ CONR' ' ' R^ ' ' 
MJ^$tl7cC 1 ~8T7^^/^S. 

^7cfiC 2 — 8T/^^^/wa 
[0 0 3 2] R' ' " -R' ' " 
R' ' " . :^oj:t>^R' ' ' ~R' 

l)7K*iS^. 2) C 1 — 8 T/l-^/l/S. 3)C2~8T 
7l//r^7l/S. 4)C 2 — 8T/^=^^/l/S. 5) C y c 4 , ^ 
f^m)Cyc4. ^^n^l^m^. -OR' ^ ^ -SR 
^ ' M -COOR^ ' ° . ^fcfl-NHCOR' ' ' 

j:oTg^$tbfcC 1 — 8 T7^^7W^. C2 — 8T7^ 
/r:=^7PS. C 2 — 8T/W^:=^/^S^^^-r^\ R' ' ' 

^j^l22 j^l29^j^l30 R^^^i^R^^^ 

f:i^^Jcf^or. DC 2 — eT/^^V-^^K. 2)- (C2 
— 6T7l-^l-'>'S) -O- (C 2 — GT/^^^l/^^S) 

3)- (C 2 — 6 T/V^^l^^^S) -S- (C2~6T 
7l.:^V>-S) ^fcm)- (C 2~6T/^^l^>^S) 
-NR' 0 2 _ (c 2 — 6T/^^V^/S) -^*t^b. 
R' ° Mi. 7K*iS^. CI— 8T/^^/^S. :7a.:=i7P 

v^ai^7vKt;ij:oTSm$;rbfcC 1 — 8T/i-^/i'S 

[0 0 3 3] R' ' ' . R' ' #5j;t>^R' ^ ' fi^ 
tb-?^tL3fiALbT. 1) C 1 — 8 T/l^^/l/S. 2)C2 — 8T 
7V7r::=i7PS, 3)C 2 — 8T/l-^^7^K. 4) C y c 4 . 
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fc^l5)Cyc4, /^n^Vj^^, -OR' ^ ' , -SR 
' " ' . -COOR^ ' ° . ^fcf^-NHCOR' " ' 
JcoTg^^tLTtC 1 — 8 T/l^^/^^K. C2~8T/^ 
C 2-8T7l-=3r:ri7PK^*:bb. R' ^ 
1) C 1 ~ 8 T/^^/^S. 2) C 2 ~ 8 T/^^^/^S. 3) C 
2 — 8 T/^^^/^S. 4)Cy c 4, ^fzl^6)Cy c 4 \^ 
j:oTg^^ixfcC 1 ~8 T/W^/^S. C2~8T/l-'^^ 
^/l-S. C 2-8T/l-^:=^/VS^^t?b. R' ^ ' -R 
' ^ ° ^^'^fL.'?^tL■3fi^z:bT. 1)7K*J^^. 2)C1~8T 

3) C 2 — 8 T/^^^/^S . 4)C2~8T/^=V 10 
^/l-S. 5)Cyc4, -^fcfie) C y c 4 j;oTMJ^^ 
tbfcC 1— 8T/l-^/l-S. C 2 — 8 T/V^:=^/^*. C2 
— 8 r/l-=^^/^.K^^t^L. C y c 4 tic y c 1 t [rI i: 
MP*^^t:>b. Cy c 4tl l-5ficDR' " " j; o T 

[0 0 3 4] R' " " tiR' ' ^I^CM*^«t?b. m 
i i) ^thhcoWm^m. ^^X^ 20 

i i i) ^thh^^^m^^tvx^m-r^mmi^m't 

■So 

[0 0 3 5] Cl—ST/l^^/^S^ 

M-^-to C 1 — 1 8 T/i^^/i^^i: fl. ^^/i/. 
y^ntVl/, ^^>^7V, ^y"^/U, 

y^/l^^ ■x>^/^^ f> ^^T^^v^/V^ K't'^v'/^^ by 
■T^'v^/W^ T^f^T'v^/^^ ^^i^T'v^/i/^ 

Mf^-^o C 2~8T/^>^:=^/l-S^tl. I~4{|ic0^fi^ 

-^^^bXl^^^C 2 — 8T/W^/l-S^M*-r^o Mx. 

^:^^Zy=i^:=:,/U, ^ iy /U , ^ 

[0036] C2~18 T7U^:=^/l^m t\±. 1 — 9 flO 

^ais^. b< ^l 1 -4flco-M.i^'^^*bTv^^ 40 

c 2 — 1 8T/^^/^S^M0*-r^o f^'Jx,}^\ tr^^/p, y° 
^7^. -r'-ir^/v, ^>''f-^:=' 

^^i^-r"^^ v^^:=^/^^ ^y^^-^^;^ v?m- 50 
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ym-/p^ ^ b y :=E^^/V, /-^^ym-/^^ 7^^;^ b 

yrn-/u^ ^7^/7^^;^ b y m^/u^ Kt^^:^ b y ^^/i^. b 
y 7^^:^ h y b 9^^:^ b V =^:=='/i-. -<iy^fio 

y y rc-yp^ --^ibT"^:^ b y ^:=^)V, -^y^^^ti Y')^ 

[0037] C2 — 8 T/^^:=^7^S t 1—4 fHIcOH 
a^^^*bTl^^C 2~8T/^^/^S^MP*'r^o '^(l 

:7°nl:::°^/P, :7'^r=i/V, 
^^i/^/p, ^:7°^^/p, :7'^-^-^^/^, 

^ -;^v?.^^/p^ y ^^/p^ --:7°^ b y ^ ^/i-. 

^ Y y^ ^71^**5 J; t/r.ixbcoMti#:S#^5^tfb 
tb^o C 2 — 1 8T7^^:=^/^Si:^i:. 1 — 9ja(DHM^ 

$f-^b< ^^ l-4fiOHM^e^^*bTl/^^C 2- 

1 8 T/i-^/^S^M*-t"^o f^'Jx.f^. m^^/^^ y^xi\f 

:/^^V^-f^/W, ^>'^V^-f^/P, 

^y'^:fyl>^:=^7U^ ^^^VV4:='7U. ^y'^V^)^:=^ 

:^^^by^^/i/. y^by^^/^. ^^:^by^^ 
^7>/7^^;^7 b y K^^^ b y-f by^^:^ 
b y 7" b^^:^ b y-f ^/i-. ^^^^y'ti b y ^ 

--:^i^y=^:;^7 b y-f --^'^t':^ b y 

[0 0 3 8] /^^7^VJ®^i:^l, X^m. ^ yM. 

^^mm'^t^mrfhth^o C 2-6T/^^l^>'Si:tl. 

T^^V^^. m^U^/, by^^^V-^^, 7"b^7^^l^>^. 

fl\ n :7°n^^>-, u^'yy^ y, 

u^^^y, ly^ xi^-f^y, ly^ xi^^ iy 
^ n-^l^y-l^^ r^^^-^^l^^ -y ^ n-^-fy- y ^ -y^ 

n:^^7^>^^ -y^ X2^y^-y:x.y^ -y^ x^^^-^-y^ 
y^ -y^xi^y°^-y:^y^ -y ^ xi ^ ^ ^ -y:j:^y , ^yM. 
ly. 4 ^y^\yl^. 4 7^ b ^ t: Kn^ 

y^X^y^ }fiy^V2 [3. 3. 0] \fiy^u 
[4. 3. 0] y-^^y, \fiy^u [4. 4. 0] T^:^ 
ly, y.\fr2 [4. 4] J^:y, y.}fv2 [4. 5] f:^ 
ly, y.\fx2 [5. 5] ^^'fioiy^ \fiyyx2 [3. 1. 
1] ^-^^^i^. tri/^n [3. 3. 1] -2--^:7"7" 
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[0 0 3 9] 1 ~4{isico^*j^^, i--^imMimw^^ 

^*I©^*o^J:tJ^V"^/tf^ 1 -3f[il60^^EMi^^^^t?3- 
^^lSi^^*3i:t5/^fcJl 1 -3{[i(^^^E^i^^^'3't?3- 10 
v^^-, t:°vv^>^. t^y^^^v^^-, Tift:"^'. 

/I/. ^Tv^>^. ^Tv^T^^>^. ^T-^'t°>^. ^TiyT-M 20 

y^>-y:79>-, ^^/y^;^:7a.^/, -f y^>^y^;^:7 
-Y^^^V'— =^yy>^. -fy^yy>^. :7^^ 
-Jiy, ^^^^yv^^^. ^y^i^y>^. ^^yy^'. >->^ 

y y -<>^y::^^^^y— -<>^y^Ty— /i/. 

^/^TT^'^iy. -<>^y^Tv^Tif t:°>^, -<>-yTift:° 

-<>^y v^Tif t:°>^. -<>-yy^^fV, -<>^y^Tv^ 
ry— ^^^ybyry— :^/w^y— /w, ryy so 

v^^-. v^-<>'y:7^>', i>^ly-/^^-7 ^c.lyM.^-fP^m^f 

[0 0 4 0] tutE bfcl — 4 {^(DmMUl-. 1 — 3 {^(Z) 
1 '-3fflc^ffi^iS^^^tP3~ 
t:°ny>-, t:°nyv^>-, ^ yv^ y ^^yv^y 
t:°9yy>^, t:°^yy>^>^, byryy^^. by 
Tyyv^>'. T^byy^y:/. 7"byy^yv^>'. v^t kh 

\f y v^^/, 7^ b ^ t: Kn t:° y ^y:y, t:°^ y v^h K 40 

Kn t:°y ^ T^byt: Knt^y ^ i/l^, t: Kn 

t:°y ^ v^>', v^t: Kn t° y y^v^>', b y t Kn t:°y 

v^>", t t:° y y^v^>^, KnTift:°>^, 7^ b 

-J^iY^^yi^^ 7^ b y t: y y i/t:Knt:° 
^y^, 7^ b y t K t:°^ i/t: Kn^:^:7rn^/, b 

t:°yy^) ^ 7" by t: Kn^T-f^^ (t" b y t: Kn ^^^^-t^ 50 
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^y^) , v^t Kn:^^i^y— /ix^ ^ b y t: Kn ;^=V1^ y 
— /l^, v^t: Kn^ y.:^^f-y— /ix, 7'byt:Kn-fy:^ 
^f-y— /p, v^t: Kn^ry--/^. T^bytiKn^ry 
—71-, i^t Kn^ y^ry— 71-. T'bytKn^y^T 
y— 71-, v^t: K^::^:3f.4^^:;^7-y^/^^ b y t: Kn:^:^^- 
1^-^Ty--7^, v^t: Kn^;^v^Ty— 71-, 7"byt:Kn 

t: Kn^T^^Tv^y^, b y t Kn t°y. 

by t: Kn:^:3^i^v^Tif ^"y, t: K n ::^:3f-4^7-^f t:° 
y, t: Kn:^:3f-^^c;?7'if t:"^/^ T^by^Kn^TT 
ift°y, 7" by t: Kn^Tv^Tif t:°y, hKn^T 
Tift°y^, t: Kn^Tv^Tif t^y, ^7i-;t^ y y^, ^ 

;^^7V7t^y y, -f y by y, -f y^y Ky y. y^t yn 
^yyyyy, t: Kn^yyyyy, y^t: bn-Yy 
^y^y^y^y, t: Kn^ y^yyy ^y, v^t: Kn 
^yy^^:=^-y rcy-, t Yn^iy^/^^-y .r^i^^ v^t 

Kny y-<>/y^y-:7rc>^, t: Kny y-<^/y^:e^ 

y^n^-, v^t: Kn-y >-y'y— 7P, t: Kn-y>-yV^— 
71-, v^t Kn^y y y, b y t Kn ^y y y, t: 
Kn:3f-yyy, ^y t: Kn^ y^^^-y y T^bytKn^ 

y ^ y y y , MYn^ j ^) i/ ^ y^ t: k n :7 y y 
y^y, 7^ by t: Kn:7y y v^y, t: Kn:7y y y^ 
y, v^t Kn-^y^y ^/y, b y t: K^:^y^ y 
y, t: Kn:^y^y y^y, Yxi^ j ^^^) ^ 
7" fy t: Kn:3f-y :3f-^;^rI /^^t: y n :3f- / y 

v^t: Kn:3^:-y-y y 7^ by t: Kn^y-y y t: 
Kn:3f-^y y o^^t: Kn v-y-y y y, 7" by t Kn >- 
yy y y^ t: Kn y-^-y y y^t: Kn^>'y:^:3e 
iby— 7^, t: Y xi^iy ^^-^-/ — )V , y^t: Kn^ 
lyy^^f-TV^-^^i^. t: Kn-<>-yy^Ty— 71-, v^t: K 
n-<yyV ^ ^V^— 7I-, t: Kn-<y-yV ^ ^V^— 

71/, y^ t K n /^/^ y — 7^, b y t K ^^^^ y — 
/I/, t: Kn ;^7 7i-/^y— 7W, y^t: KnTy yy^y, y- 
byt: Knryy y^y. t: Knry y y^y. y^t: k 

ny^^yyy^y, y^t Kn y^^y y^::^y ^ y, 7^ b 

y t: Kn y^-<yy:7y y, ^ b y t y^-<y yy^:^:7 
^y, t: V^iy^lyV^^vly^ t: Y'^V'^lyV 

^:^y^y, y^:^^yyy, y^:^^i^y, v^y^:^yy, 
v^^Ty. -<yyy^:^^i^y y, -<yy^y^:^^i^y, 

lyV^-y^^'yly^ ^ly^ly^T^y. 2, 4, 6 - b y 
^^y^\fx2 [tr^yyn [3. 3. 0] :e-y^y-3, 

1' n--.:3f-4^y] ^ 1, 3 _c;?;^d{^y^y [4, 

5-g] ynyy, 2 tr'v-y n [2. 2. 1] 

y° y y It ^ 5 ^ f f b ii. ^ o 

[0 0 4 1 ] c3--s(D^^m^fkmnt\±. mx.\^. y^ 

ynyn/-^y, y-yn^^y, y^yn^y^y, y^y n 
^=^i^y". y^yn^y^y, y/yn::^y^y, y-yn-^ 
y^^y, yy n^:3j:-ir y, yyn^:7°7^y, yynr^hy 
T^y, yyn^yyy^my^ yy ^^:3^:-i;^y^my, yy 

n^y^v^my^ yy n:^y ^-y:iiy, ^y-^^y^;^^^ 
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JctJ^V'^^cf^i 1 ~2f[Slc^J^;it.MJ^^^at?3~8Mt^¥-it ift:"^', S^tKnrz^^-, b ^ t: K n :7 ^ v^t: K 

S«*iti:f±. l—4m(DmmW^^. 1~2« nt-^^-, 7" b V t: Kn t:°V>^. t: K n ^ 

'-8MC7:)*i§sC«lglgT y — ^fzU^CD—Wl^fcn ^:^t:°^>^) , b ^ t: K n ^T-^ >^ (7"b^t:Kn^ 

2fIil60^^JS^:^o j;tj</^fcfi: 1 ~2f^co5;iE^J^^^^ t: K n y ^-b^tiKn^ 

z^'. ^^^^^y^-^/i-. byry^--/^. T^byy^^/^. t°y ry^— /i^. v^t Kn-f y^ry^— T^bytK^^y 

y^— /P, t:°yv^>^, t:°^v^^/, t^y^v^^-, t:°yy^v^ lO ^ry^—^u, ]^^u:^^^zyTy^--7U, 7"byt:Kn 

T-^^t"^/, v^Tift:°>'. yy>^. t^y^-. ;^^irt:° v^T y^— v^t: Kn^:^v^Ty^--7t'. b y t 

^;=*-yai>', ^T4l^ (^:^t°y>^) , ^mt:°>-^ K n ^r^^^i^T /i^. b y t K n 

:^^i^y^— y:^^f^y^— ^ry^— /i^. -fy^ by t Kn^Tv^Tv^y-. by t: Kn:^^ibTif t:° 

ry^— yyify. :^^ibv^Ty^— ^^^V^l^, by t: Kn:;d-^ibv^Tif t^y. t: K n 

:^^1^v^Ti>y. ^^^^"dl^^ ^^^i>T'^'d:y^ ^ Tift°>^, t: K n r^:^^-^-^:;?^-!^ t:°>^^ ^l^^t^l^^^f 

^Tv^Tif t:°y^^;$5^^f b^^o n^TTift^y, t: K n v^T if t:°y , ^/PtJ^ y 

[0 0 4 2] ffjfEbfcl — 4ficD^*j:^^, 1 — 2ficD 1^ ^ ^y^^Vyiy^ l/^^^iy^ l/^ 

^^iS^*5J:OV^7tfi:l~2{Iico5S^JS^^'g'f>3- r^y^-. i^^T^-^^^^tf fetb^o 
8Mi^*it^«^^-e\ — a5^fcfi:^a5«SfPbfcfc(D^ 20 [ 0 0 4 3 ] 

bTfi. t:°nyy, t:°n y iyy, ^^^^^y^y>^. ^ ^ 

y^ys^y, t^yyyy, t^^yy^^^^, byyy^yy. t?"^" 
byryyv^^^. y^byy^y^^. 7"byy^yv^>^. 

Kn t^y v^>-, 7" by t: Kn t°y t:°-< y v^y, 

t:Knt:°^v?y, f n t: K n t:°^ -y y , t:°-<yv^y, (i) 2 f[i|"eS'^-r ^li^^it. l^fc 

i>t: Kn t:°y ^ v^y, 7^ b y t: K n t:° y ^ v^y, z-^— t: ( i i ) y t:° n g-^-T^^ y t:° n ^ LTfi. I^TcOt. 

Knt°y^v?y, v^t Kn t°y ^'^v?y, 7"byt:Knt° (Ofp^m^hfh^o 

y ^'v^y. t: Kn h:°y y^v^y, i^t: Kn Tif t:°y, [0 0 4 4] 

7" by t: KnTif t°y, t: KnTif t:°y, v^t: Kn [^t:9] 




[0 0 4 8] 



[^bl 3] 




[0 0 4 9] 
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[0 0 5 0] 




[0 0 5 1 ] _bfES4^. ^ mi±^ hm^^z^^:t^ 
[0 0 5 2] ^fc. -BUi^'^nt^^mMm^^. ^mjs^fe 
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t^^y'y^-, t:°^y^yv^>-, byry^y^^. by 

T^y -yly^ v^t: Kn t°y v^^/, b ^ t: Kn t°y 

t:°y ^ h Kn t°y ^ v^t: Kn t:°y d^'-J 

ly , 7^ b ^ t: Kn t:° y t: Kn t:° y ^^-yly^ 
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^ b^ t: Kn:^:3f-^y^/^.^ t: K n ^ y r^^^f- 
b y t: b n--f y;^:3f-^^y^yp^ v^fc: Kn^ry 

— /i^. 7" b^ t: Kn^ry'— /i^. i^tKn^y^ry— 
z^'. 7" by t: Kn-f y^ry^— /V. ;^t: K^:^:3f-^^c;?7- 
y■--/l-. 7" by t: Kn;^:3f-4^;>?7-y^/P^ 10 
v^T^— 71^. 7" by t: Kn^:^^/^^— 7^ b y t: K 
n:^^^Z>Ti:^ly. 7" b y t: Kn v^T 7" b y 

t: Kn:7h:^i^Tift:°^/, 7^ b y t: K n :^:3f-f-^^7-«^^ t:° 
ly, t: Kn:^:3f-4^7'if t:°>', t: K n ::^:3f-4^^;;^7- 
-^'t°>^, 7^ by t: Kn^T-lf t°>^. 7^ b y t Kn^Ti> 

[0 0 5 3] ^mm^^^^^X^ R' s 

Tfi. C 1 — 1 8 T/l^^/^S. C 2 — 1 8T/^^^/^ 

c 2 — 1 sT/^^^/i^s. c y c 1 j;o-ra^^ 

tl^fcC 1 — 1 BT/l^^/l-'S. C y c 1 tCi:oTfi^^tb 
fcC 2 — 1 8T/^^:=^/^S. ^fcf^C y c 1 j;oTM 
^^t^fcC 2 — 1 8T/^^^/^S;a\*T^ b< . J: ^9 ^Ti^ 
b<f^. C 1 — 1 8 T/l^^/l^S. ^fcfiC y c 1 ^^i:o 
TM^^tbfcC l — eT/I/^/^S-efc^o Cycl^b 

T^i. c 3-1 0(D:^ltj^*lt. fe^iMi^itsCcoli'^ 
t:°nj^*lt. ^ 1 — 4 f^cT)^*]®^, 1 
— 2fi(D^*i®^fc^ j;l//^fc}^ 1 — 2fi|c05;fE^JS^^ 30 

~ 7 cD¥igs^j^*itT y -/^^ fc}^ 1 - 4 m(Dmmw^ 
i>5-i oM^^*#^^-^fcf^^m^«^^-efe;5o 

[0 0 5 4] m^^^\^C y c 1 t bTf:i. ^^^-^^^M. 
t:°yy— /Wit, ^^^V^— y^lt^ ^vi^M. "^^^ :x.:y 

^-^bt/^ Cy c lcoM*feS"efe^R' ' ^bTfi:. C 

yc2,-OR'',-SR'',-NR'^R'';a^ 40 
$f^H/\ R' ' . R' ' . R' ' . R' ' ^LTti. 
C 1 ~8 T/^=^/VS. C y c 2 bV\ C1~8T 

LT J: ^)$f^ b< ti:. y ^^/i-. y'n t:° 

/i^-efet). C y c 2 i: LT J: ^9 b< fl. C 5 — 7 co 

J: XI/ ^ fc fi: 1 fgcDSSMiS^^'a 5-7 

[0 0 5 5] Cy c 2c;ogmS"efe^R' ' i: LTf^. 
-COOR^ ' , -CONR' ' R^ ^ , -NR' ' ' 50 
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COR' ' ' , -SO2 NR' 6 3 Ri 6 4 ^ -NR 
' ' ' SO. R' ' ' . ^til±^thhl^X-::>Xmm^th 
fcC 1 —8 T/l-^/^S;$^$f H/\ R' ' , R" ' , R 

84 1^161 j^l62 j^l63 j^l64 ^ j- 

V^R' ' ' bTf^. 7KMm^. C 1 — 8 T/^^^/^X. 
Cyc6. -NR' 7 6 j^i 7 7 J- j;o-rgm$tLfcC 

y::^^7^^S^-efc5o -^fc. R' ' ' irbTf-iCl 

— 8T/^^/^S. Cyc6, -NR' ^ ^ ^ ^ {c ^ 
oTg^^tLfcC 1 ~8 T/^^/^K^a^^f-^ L< . j:'9^f 

y ^/i-T^ y ri^^/i^S^-Trfe^o 

[0 0 5 6] *^i$f^bV^R' ti.m. y:i,^/pni^ 

y^^/v^^v^/i^s. 4— yb^v-y^ 

:=^/vy ^/pS, 4 — y°n t:°/P:^^iyy mjri/py ^/l^^, 

4 -y :n^/w:^^>^y ^^/wy ^/i-S. 3, 5-v^y^ 
1 -y^n^/pt^^y— 71^—4 — f/i^y^/i/S. 2 — 
yrcj^i/p-f ^^"y— 7i/-4--i'7i/y^/i/S, 5-:3^^7i' 

y y >^— 2 — ^/vy ^/^S, 5 — m^/v^::^y >- — 2 
— f /I^y ^/l^S. 3 — y n n — 5 — y y-/W— l — y:ii:=^ 
7Vt°yy— 7V-4— -f/^;^^/^S. 1, 4— ^>^yv^:^ 

^i^^-- 6-f /i^y ^/i^S. 4— (4 -y ^71-;^/^^:=^/^ 

T ^ y y yrc^/py^/i^s. 4- (4- 
( 2 -i^y ^/^T ^ y ::i^^7wy/^^i^^7^T ^ y ) y^i^^ 

/V::^^iy) yrc:=i/l'y ^/^S, 4- (4-v^y^/l'T^ 
y y.yl/7}^^/Py y :n:=i7l/y ^y^^, 4 — 

(4 — y ^/P;^/ix;K^/^T ^ y y rc^/^:^^v-) y 
/Py^/W^, 4- (4- (2-i>y^7^T^y::i^^7W^ 

^ y ) y m:=l7lx:^:3f-v/) :7 :r,:=:^/U^^/Um, 

4 - (4 — i/y ^yPT ^ y :^/^;K^yi/y 31^7^:^:3^ v^) 
y :r.^/ixy ^7^^^, 4- i4-:ti/U7i^^-y^zr,^/u:t^ 

[0 0 5 7] R' ^bTf^. ^hm. ^:^^hm. CI 

— 8T/^^7l-X. C 2 — 8 T/^^^/^.^. C2 — 8T/^ 
:3r^7lxS, CycS, ^fc^^C y c 3 fe^l/Mi-OR 

' ' j;oTmt^tLfcC 1 -8T/i-^/i-^;0^^?:^ b 
V\ J: f9*f^b< fi. ^hm. ^:^^Vm. CI- AT 
;V^7\^m. C 2 — 4 T/^^^/^^. C2 — 4T/^^^/^ 

Cyc3, ^fc^^Cyc3 fe^V^f^-OR' ° 
j:oTe*$;rtfcC 1— 4T/i'^/i-S-efc^o Sfc^-^ 

b^/^R^ ^bTti. ^vm. ^:^^vm. ^^;i^m. y^ 

n tws, 2 — y ^/i/y°t2 ty^s, y^^/i^^, 2 — y°n 

2-y^7^^/^S, 2 -y°n t:°:=^/PK, 2-y^ 
yrc::=i/py ^/PS, y m ^:^y 
rc:::i/Prc^7P^^ 2 - y P /l^y ^/l^K, 2— ^^:=^/l'y 

^71/^, 2 -7^ b y t y y ;py ^/v^, 2 -7^ by 
t: Kn^m^/py y^/^s, 1 — ^>-^;^/l/t:°n y v^^/W 
1 — ^>^v^7Pt°^y v^c^^/l-S, 2— (^>^K — — 
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[0 0 5 8] R' i:LTfi. C 1 ~ 8 T/l-=^/^S. -O 
R' ' ' , -COR' ' ' , -SO2 R' ' ' . ^fc^^ 
C y c 4 IC^oXU^^tbf^C 1 ~8 T/^=^/l-.K;$^$f^ 

:7°nt:VwS, 2 - ^ ^ypy^°n tV^S. 7K 

[0 0 5 9] :^mmi^^^^xi^. m^m^i.^.^^^m^M 

l^:}sn^m^i^ (E. Z. i/;^, h'7>':^m . ^^j^ 
^(Dffi^^tc j;^Mtt#: (R, Sf*. a. ^f*. 

(D. L. d. U*) . ^ b^^^:75>itt-J:^ 

[0 0 6 0] [_m :^mm^^\^^x\'±'t-<x(D4¥m^>^^ 

mt^mfhfh^o -isst (I) x^^fh^^^mit^m 

{ik^wcD^rnxm^^-t^m^^^-t^ t t^^x^ 

^y— 7WT^>^. i/^^ J --}VT %:y. b y ;^ (t: Kn 

[0 0 6 1 ] -is^ ( I ) x^^K^if^mMY.'^m\±. 
<k^\\(ry^mxM%'t^m\^Mm^^^'t^ ^ ;^^-e# 

f^-^/tti-^o^Sti:, <i^^cD;^j£t:ij:t9. yY:^m\cW^^ 
[0 0 6 2] -ISSC (I) X^^th^it^^^tcl^^th 



mm b fc^fb^ii^ 1^ fc b c^;) ^mm^7y^ m if h n ^ o 

f^. -ISS (I) -X?^$tL^>f[^^i|^CD^*JS^^5, R° 

mi^x-:>xmm^t^tirch(D^mt>'ro r" Sf^. ci 

8 T/l-^/^S^^^'ro —1^^ (I) -TT/J^^tl.^^l^'^i^ 
[0 0 6 3] 

[*^P^^b^i|^oM3t^t^] -l^st (I) X^^th^:^ 

(1) (a) -l^^t (I) X^^fh^it-^^^. R' 
a) 

[0 0 6 4] 

[^b 1 6 ] 




8 -f-i^X 0-*) 



^th^^t^m^. -issc (II) 

[0 0 6 5] 

[0 0 6 6] 
[^b 1 8 ] 

<R"). 



^t^-Tc ) X^^th^4t^m^m^tR&::H'r^t\::X 

^^xm^-r^^t^^^x^^o 

[0 0 6 7 ] ^(DfM^tR}t^l^<d:^UXhKl . ^« 
K^) (D#i^T'^fcfi:##ftT^-:^b^V^T. -10 — 12 

o°cxR}t^'r^^ti^^^ni^rb^o ^t^i^^^xhtb 

^ i^f^^^T^c^ o T j; V \ 

[0 0 6 8] (b) — (I) X^^fh^^t^^^. 

R' ^>7mxh^it^^. -t^^f^h-^^^ (i-b) 

lit 19] 
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38 



0*) 



[0 0 6 9] i^^, 't^X(Dm^'\^mmt\^ZM^^ 

[0 0 7 0] T ^ ym(Di^m&ti.xn. lo 

th\^m^m'^^thf^\^\ m^U. T. W. Greene b, Prot 
ective Groups inOrganic Synthesis, Third Edition, 
Wiley-Interscience, New York, 1999\^V^M^thfzh(0 

[0 0 7 1 ] ^(DT^7m(Dm.i^mR}t^\^<^^'<:h^. 

Wi^U. (1) T/i^:fyVM7Ki^m. (2) ^tt^#Tt^ 20 

^Mt^l^f*«SiS. (3) Sq7K*5>«t^J:^M*ttS 
JR. (4) ^S#m*^>fflv^^I^f*ttSJ£^. 

[0 0 7 2] ( 1 ) T/^^ y JP7K5^^»^- ^mi^m^Ji:^ 
m) r ^) ^m<r>7YM\\:m (/m^fb^by ^^^^ 

/K^^t:;^ y -^^^ 7K^^by^'>^#) . T/^;^ y 
^fcfi^^i^ (^^^^ b y j^^:^ y fe^ 30 

4 0°Ccr)t^STlf ^c^^tL^So 

(2) ^^#T-e^M*ttSiS (f^'J;if^. t-:7>:3ei/ 

^ xixii^?VJ>.^ V'-^^'^l^. g^^::n^7l/^ T:=^y"— 

(^^1^7K*/iim^) 4^. o-ioo°c 

[0 0 7 3] (3) ^P7K*53^fifJcJ:^I^{*ttSi;£: 40 

^by/i-* (Tir b y /P^) , T^K^ {^J^^^v 

Tj^/PAT^ . 7X. S^^m^yp^ Mt^^fctl^;rbb 



H^T^fcf:i^^^T>'^:=^'?^^1^T. 0 — 2 0 0°CcD 

yi^^M. (0) ^f*^) ^MV^T. 0-4 o°C(7^ta*-e 
[0 0 7 4] -^fc, -IS^C (I) 

ur(o (c) - (j) tc^bfc;^ffit^j;oTfcM 

(c) — ISS (I) <Z)5^^. R';6^. Cl — 18T/^^^ 

7VS, C 2 — 1 8T7^^:=^7^S. C2 — IST/V^^/l^ 
S^fcfiffi^cogmSt-J:oTgm^:fbfcC 1-1 8T 

71^:3^-71.^^ C 2 ~ 1 8 T/^^^/^S. C2~18T/l-^ 

\^X'^^^^^t^S^. ^t^t^^-i^^ (I-c) 
[0 0 7 5] 
[^b2 0] 



{R^ 



(Ho) 



[0 0 7 6] {^^. J^C 1 — 17 T/l^^/^^. 

C 2 — 1 7T7^>^:=^7^S. C 2 — 1 7T/^^:=^7VS, 
f^l^iliMl^mathfc 1 -5f|iI(^(a)/Nn^ViS^. (b)- 
CONR' R' , (c) -COOR' , (d)-OR' " , 



(e)-SR^ ' . (f)-NR^ ' R' ' 
COR' ' . (h)-S02 NR' ° R^ 



. (g)-NR' ' 
' ' . (i)-OCO 



R' ' , (j)-NR' ' SOc: R' ' . (k)-NR' ' C 
OOR' ' , (l)-NR' ' CONR' ' R' ' , (m) C 
y c 1 , (n)^ (o)-N (SO2 R' ' ) 2 ^-j:o 

Tg^^^tLfcC 1 — 1 7T7^^7^S. C2 — 17T/^^ 
^/^S^Ttf^C 2 — 1 7 T/l/^^/^X^^fc)b. ftilcOtE 

f^. — I^SC ( I - b) 
[0 0 7 7] 

[^b2 1] 



(l-b> 



^^ru^jt^^t. (III) 

[0 0 7 8] 

Uh2 2] 

R'''— CHO (III) 
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[0 0 7 9] ^(Dm%^'oT^yjtRjS^n{^^u'T:^h^. m 

[0 0 8 0] (d) ^IS^e (I) R'^^ CI 

— 18T/l-^/^K. C 2 — 1 8T/^^:=^/l-S. C2 — 1 

8 T/^^^/^*-^ ^^fI^ cog^^ j; o ^ tLfc 

C 1 — 1 8 T/L'^/^'S. C 2 — 1 8 T/^^^^/^S. C2 

— 1 8T/l-^^/VSS'«t5b. ^^oR^^S^^iS^i:- 
CH (R' ' ) - R' ' ti. C 1 — 1 1T?\^^ 

/^S, C 2 — 1 7 T/l-^^7^S, 0 2 — 17X7^^^/1- 

^ ( I - d) 

[0 0 8 1 ] 20 
[^b2 3] 

R ' ' ^^ . C 1 — 1 7 T/l-^/l-S^ C 2 — 1 7 
T/^^:=./^S, C2 — 1 7T/^^^/^S^*t:>b. ffiO 

-is^ (i-b) -e^$tL^>fb^f^^-is^c (I 

V) 30 
[0 0 8 2] 
[^b2 4] 




[0 0 8 3] :i(7)3S7^e^T^y>fl::SJ£fi:<2^*P"efct9. 1?!) 

^Wi^W. iy^x2X2:j:.^ly^ ^ n n ^ 40 

^^l^m) ^fflV^T. 0 — 4 0°C-eSJS^ii-, Sbtc:, 
y7K^^l^>i^^7^^ b y r^i^^) o^i^T. o-4 0°co 

[0 0 8 4] (e) (I) <Dbt^, K't^, CO 

R' ^mf^^it^m. -r^c^^^-«^ (i-e) 

[^b2 5] 

50 
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-xr^^^^^b^il^f^. — IS^C (I-b) -e^^tL^^t:-^ 

(V) 

[0 0 8 5] 
[^b2 6] 

[0 0 8 6] r COT ^ K^tiSJSf^^*q-efe 19 . ^mm^ 

/PT ^ y b y t L < T/^y^ y /xm^ (M#7K 

-^f^nyKmit^ h y i^^^M^^) (^#i^T. 0-4 0°C 
[0 0 8 7] (f) (I) CObh. R' ^)>S02 

° ^mf^-tih^m. -t^^i^h-i^^ (I - f ) 

[^b2 7] 

R 

-c/f^^tL^fb'^ili^fi. — (I-b) T-^^tbS-fb-g- 
fet-ISit (V I ) 

[0 0 8 8] 

Ut2 8] 

plQ-^ >C| 

[0 0 8 9] :i.(o;^/i/;^>'T^ 

bTjm^/PT^>^. v^y ^/^T:=^y v^y^/^T^y 

t:°yi^>^#) co#i^T. 0 — 4 O^ceSJS^ii'^r. 

[0 0 9 0] (g) ^flS^e (I) CD 5%. R';$^^CON 
R' R' ^^t^-r^t^^i|^. (I-g) 
Ut2 9] 
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(5^4^. i--<TcDtE^rJ:. tijfE>[rr]i:Mft^^t^-ro ) 
'X:^^^rb^it^Wn. —^k^ (I-b) -V^^^th^^t^ 
^t-^^^ (VI I - 1) 

[0 0 9 1 ] 

UtSO] 10 



(Vi-1> 



^^th^^h^^-ttzn^ — is^c (VI 1-2) 

[0 0 9 2] 

[its 1] 

[0 0 9 3] IS^ (I-b) (VII- 

1) tcDRft^l^^Jk^-X^h^ . mmmm (^^^;^^7^^, 

/PT ^ y t:°y v^^-^) O^ffiT^ 0 — 4 O^CeSi^^^^ii- 
^r. '9^f^c^fc>^^o r.cD— is^t (I-b) t-l^ 
^ (VII- 2) ^coSj;£cfi<2^^p-efe«9. (^n 

#) 4^. 0-4 or-eSJS^^^r. i9tf^^^:btL 

[0 0 9 4] (h) (I) C09^. R' ^a^-CH 

2 -CH (OH) -R' ^ (R' Mi. C 1 — 1 6 T/^ 
^/l^S. C 2 1 6 T/^^^/l^S. C 2 1 6 T/l/^^ 



(I -h) 
[0 0 9 5] 
[^[^3 2] 



C 2 — 1 6 T/V^^r:::!/^^ 



c 2 — 1 eT/i- 



pH 




20 



30 



40 



[0 0 9 6] (SC^. R' C 1 — 1 6 

C 2 — 1 GT/l-^^/^S. C 2 — 1 6T7^^^/^S 
■^fcti:>eMt-]iltf^fcl— 4f|ilcD(a)/^^y^Vi^^, (b) 50 



42 



-CONR' R' , (c)-COOR' , (d)-OR' ^ , 
(e)-SR^ ' . (f)-NR^ ' R^ M (g) - N R ^ ' 
COR' ' , (h)-S02 NR" ° R' ' , (i)-OCO 
R' ' . (j)-NR' ' SO2 R' ' . (k)-NR' ' C 
OOR' ' . (l)-NR^ ' CONR^ ^ R^ M (m) C 
y c 1 . (n)^hm. (o)-N (SO.. R^ ' ) 2 J: o 
Tg^^ixfc^c j;oTff^^ixfcC 1 — 16 T/i-^/i^ 
C 2 — 1 6T/^^:=^/^S. C 2 — 1 6T/^^:=^/l-S 

^^th^it-^m^. -ISsC (I-b) -e:^^;^^^^!::'^^^ 
t-m^ (VIII) 
[0 0 9 7] 

Uhs 3] 

N-y ^/i-^/i-7j^y y#) co#i^T^fcfi#i¥ffi 

T-e. 4 0 — 1 0 0°C-eSJS^^^r.i:J:ij;i9^T?'c^^tL 

[0 0 9 8] (j) — (I) (Doh. R' ;$5-CH 
2 -C (=0) -K' ' (R' ^ fl, R' ^ i:|WIC#P^ 

^i^^-To ) ^mf^-tit^m. -tf^f^^-^^^ ( I - 
j ) 

[0 0 9 9] 
[^t:3 4] 



0-D 



fi. -ISsC (I-b) X^^^fh^i\:.^mh—m.'^ (IX 

- 1) 

[0100] 
[^b3 5] 



r-S^^tbS-ft^^Sfcfi, — (IX-2) 
[0101] 

[-fbs 6] 
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[0 10 2] ^fhh(DR}t^i±<^^u'T:^h^ . ^mmm 

T^yt:°y>^>^#) (D^&T. 0 — 4 0°C-T?SJS$^it^ 

[0103] -^fc, ( I ) -e^^tL^^b^^l^ 

^^m^m't^ih'^m^m\^'^x±m (a) ~ (j) 

[0 10 4] ::^7/^7K^v-/i-Scr)f;%«^i: LTf^. f^ilx^f^ 
y^/^S. ^^/^S. t— y'^yw^, -<>'v^ypS, Ty 

^/Pv^y ^/^v^y /i^s, t -y'^/i^v^y m^/i^v^y 

b y y /^^^n T-fe^yP^, 9 — y /V:^- W:=^7^y b ^ 
71/ ^ /i^^ ^ b ^ o 
[0 10 5] ^:^-7l^m(D^mmt l.Xn. ^!lx.«-<>^ 

b y y :i^^/^y ^/^S. T-^^^/i^Mf^^ifhti^o 

X"^ ^DmXhflUm^W<'^^ fl'^^^' \o T. W. Gr 

eene ^, Protective Groups in Organic Synthesis, T 
bird Edition, Wiley-Interscience, New York, 1996^^ 

[0 10 6] T ^ ym(Di^m^(Dm^mR}i:^i^. mmv 

*5i9. mx^u. (1) T7u:fyvm7Ki^m. (2) 

i^Ti^^sn^m^mRji:^. (3) mymmm^^^m^ 40 
ttsjs. (4) v^y 7^scDa5^«:«sjs. (5) ^mmi^ 

(1) . (2) . (3) . (5) tutEbfcT^ 

[0 10 7] (4) ^McW^m^mm^^h^ ^^^);vm(D 
m^mm.m^. m^ii. ^mmm (T^byt Kny^ 

Tirb^by/v^) cb'. ^ b y y^^7^T>^^:=- y 
y/^;^y^ K^fflv^T. 0 — 4 0°C(DUS.xnt^i^fh 

5o ^«#t;ifi:^st;iii*p-e^^r. ^-Cii:fe^;a5, ^fi 50 



) #M 2002-348288 

44 

[0108] ( 2 ) />/c^ < thl ocO^*JS^;$52gf^T 
(I) -r^^^tb^^b-^^^. (X) 

[^t:3 7] 

Q (X) 

[0 10 9] (^f. R° C 1 -8T/l-=^/VS^fc 

J^y JcoTM^^tLfcC 1 ~8 T/^^/^^S^ 

y y^/PTb/I^i^T ^ b\ y y^7^:=ci^7P/r b 0--- 

4 o°c(Du&xn^<^i^rb^o 

[0 110] (3) ^>/c^< i: h 1 o(D^*iS^^^N-:=^ 
^v'K^*t^-r^t:^^^^^. _biE-eM3gbfc-|SsC (I) 

x^^n^^\:.^m^m^\:.Rjsi^H'r^ti^^^mm'r^ 
^t:^^^x^^o ^(DmitR}t^n<^^uxh^ . mx^a. m 

'^t^mmmm (i^ynny>^>^, ynn:^7l.^, -O-^' 

^{i^^ij (mm^t7Km. ^mm^ b y ^mmr 
m^i^^m^hv ^j^. mm m^u. 3-ynn 
m^.%^m. mmmm) . :^^y>^ (ffip^p:^. j^t. 

^y>^i:HME-r^ ; vy i^^^^— :^^>-^y ;^7^y ^ 

— b) . y y^. yni>.^#) cD#^ 

T. 2 0°C(DU&XR}t^^^^^t\^XK^n^^t) 

[0 111] -ISsC (II). (III). (I V) . 

(V), (VI), (VII-1), (VII-2) 
(VI I I) . (IX-1) . (IX-2) 

(X) x^^th^^t^m^^th^w<ik^xh^t\ fe^ 

x^tf. — (III) ^^^^ii.^^l^'^i^cT:) 5 6- 
7}^/^^7W- 1 , 4 --<>^y^v^:^^i^>'^^Tt^lS$;t^T^/^ 

^fc. (II) -e^$tL^>fb^f^^ bT. m 

— (I I - 1) 
[0112] 

[^t:3 8] 

(st4^. Tf^-L- {yi^V :^^i^>'mm) . Cl~8T 

/V^/l^^, C 3 — 8 60^#^^j^*it, •^fcf^C3 — so 
^IgsCj^mmfe ^5 I Mi 5 - 7 MCO^igs^mmi^^- J: o T 
B^$;rtfcC l~8T/i-=3?^7i-S^*:bb. -^cDfficofE-^ 
ti:SfrtE^|RlbM*^*t)b. Lfi:^ffiK^*:b-ro ) 
— jlSsC (I 1-2) 
[0113] 

Uhs 9] 
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46 



[0114] -^1^5^ (I I - 1 ) *5 (II- 
2) X^^th^ih^^^, Mk.I^R'' 
Ut4 0] 

[0115] 

10 [^1:^4 1 ] 



iSI^ZU CD 



(XVII) 

a 

R*— NHa (XV) 
HOOC-^^^(R')n PWO 




(IM) 



OI-£) 



[0 116] (1) U^:±/^^^^/j^^^ 

x@st (1)4^. (XVII) x^^fh^^t^m^. 

j\sm^tix\^^^^\ {^^i}(D^m^±mM'^(DmMim^m 40 
[0 117] ^mmm^(D^R}S:i^^n^R}t^^)^^. 



[0118] 

[^sfsffi] -i^s (I) x^^th^^mmih^^(D^ 
m^i^. m^a. ]^j.T(Dmm:^^^xmm^thfzo 

bfcj:9^-. H I V;a5CD4PA14^JiS_boS:^#:-trfe^ 
CXCR4, fe^VMlC C R 5 iC^-^-t^^ r i: ^PlSt" 

7\-:^^m\^^r^Ty^^^xno ^t^^x^m^m^^^^m 

— t2^r — i>m\^^^ (R5) HIV-1 

i:RANTES, MlP-la, MIP-lj3 ^5^t;iC 
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CR5lC'^^^^^ tti^h. H I VfiiJi: RANTE S, 
MlP-la. MIP-1/3 MMJjCO C C R 5 W^U 
i\L. M^m^CCK SfilJcDRANTE S, M I P - 1 a, 
M I P- 1 iS*5j:O^H I V^^fl^te^Cf^, i^^-^XD^m 

m-r^it^m^m^^^ti^. h i vcoft^ 19^^00 r 

ScDp^Htty iSiy K-T?fc'5RANTE M I P - 1 

a. M I P- 1 iS ^ffiV^fcT^/ir^^^^^iJ.^ plt^-efe 10 

'So 

[0119] ^#:etltcfi:, MIP-la^CCR5 

CCR 5}i:G^a#t;g;7[H]|l;B;^^§;^#:-efe^ 

JSpIt^-efc^o T^ffllMgr^tt (X4) HIVi:. SDF 

- i^^#^^ccxcR4tc^'^-r^r.^;6^b. mw<^^x. 

[0120] [lli^^ftfe] 20 

(1) t: bCCR SMiH^c^^St 
t: M&^cDNAJ^, Marathon cDNA amplification ki 
t (Clontech) ^ffll/^T{^«b/bo VCK^y^-^ — X^ 
fe^hCCR5XbaI-Fl : 5' - AG C T AG T C T AG AT 
CCGTTCCCCTACAAGAAACTC Tec- 
s' (ia?IJ#^l) *5j;0hCCR5Xbal-Rl : 5' -AGO 
TAGTCTAGAGTGC AC AACTCTGACT 
GGGTCACCA-3' (iB^OS"^ 2 ) GenBank 
U54994(Dia?IJt^^#f^f+bfCo t M&^cDNA^it§y 

LT. Ex Taq (Takara) ^.^l^T. P C R^J^SC (9 5 30 
°C-e25^'^ [9 5°C"e3 0&\ 6 0°C-e4 5#\ 7 2S 
-ei^^] X3 5[n]) :gr^f^c^ofCo iiifMbfcPCR.^if^ 

1 %T;^^n— ;^^VPM^^^lj]fI, QIAquick Gel Ext 
raction Kit (QIAGEN) ^>^V^T*SMb. SOP^^^Xbal 

-e^ifbfcc -ejWbfcWJt^. ^m-<^^-pEF-Bos-bs 

rt:iDNA Ligation Kit Ver. 2 (Takara) ^t^l'^T^SS 

^Jii0DH5aJC?f^Hl^j^b7Co r.cO:7°^ X ^ KpEF-BO 
S-bsr/hCCR5-^flM D N Aia^lJ^itfE b7Co 

[0 12 1] (2) CHO^BISOig* 
CHO-dhfr Ham's F-12 ( ^ v^tei^jflff (10 40 

%) ^ -^^v-y^- (sou/ml) , :^v\^y°v^^^y 

> (SOmg/ml) -g-*) ^fflV^Tig^bfCo ^fc. 
/m 1 ) ^m^nb. J:^*bf-o 

(3) ciiomm-^(Dm9MK 

DMRIE-C reagent (Gibco BRL) ^ffll^T. ^"7:^^ KpE 
F-B0S-bsr/hCCR5^CH0-dhfr (-) Mf^l^W^VMT^ bfCo 4 

t-^mbTMjR^^f^'c^v^. ^:eiiipmm/^0is^i»ALb 

fCo 50 
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[0122] (4)MIP-laJCj;^CCR5 -^iM^ 

1t^:^bfct bCCR S^^ilpm^CHO^Jia (CCR 

5 / C H O ^fflia) ^ . Ham' s F-12J§J:1^^ j; F B S (1 
0%) ^cl^Ji^b. 9 6 y^:7°V^— b^:i3. OX 1 0 ' ffliS/ 
y^ir/'c^^ J: 5^-##iAA/7Co 3 7 "Cl? 1 0 ig* bfcf^, 
i§#_bif ^l^^bT. Ham's F-12i^J^ (Fura-2AM (5// 
M) , Probenecid (2. 5mM) ^dJcO^HEPES (2 0m 
M; PH7.4) ^SOn l/7^8^iJPb. iS^tm-. 

T\ 3 7°C-X: 1 0#Fh1^ ^-^^f.^-^— h bfCo 1 XHanks/ 
HEPES (2 OmM ; pH7.4) ^^TS-e2lHl?5fe^^bfc 

WMW~^ 1 0 0 // 1 //vC^^^PLtCo r.(7:)Fura-2AM^ 
ffil'9iAAyff CCR 5/CHO^0JiatC>^bT. 
^^^^Pfl 3 1 XHanks/H E P E S (20 

mM ; pH7.4) ^^rS^e^lR bfcffi^^XL t hM I P - 
la (PeproTech) ft^lfjii^ 1 0 n M^^^P bfCo t: 

MVII P- 1 a^^J;oTMW^:h.^*ffllSl^C a' ^ itS 
(D-iltt_b#^. 9 6 7v:fflCa^ ^^m^ 

^;^) ^ffii/^Tfflij:£b. ^®^>fb^fe(DP£*^ (%) 

Tcott»^^:iJ:^»ffibfco 

[0123] P1S*= (Ec-Ea) /EcXlOO 
Ec :MIP-latCj;^ [Ca] ' — iH4_b#(^ffliJ 
^« 

Ea : f^.i^^[::^i|^^m^Pbfc0#cDM I P- 1 at;i 

[Ca] ' ^ -m\^±.^(Dmmm 
^(D'^^. :^^mi\:.^mu. 1 0 //M-es o%j[^_bc7)i5a 
s^^bfco m^u. mmm i ( i ) (D^t^m^ i c 

ofco CCR Sfgf^t^cDH I Vttt^>(*b-C^«im»g)]m 

^*-r^>^l::^^^am-r^t^MbT^^_b3zl^bfc^5. 

^^fflV^TC C R 5 fc^lM^-^cO y Kc^^f^M^Pl* 

[0 12 4] [Stt] *liSJ^b^4^cOSttJl#^J^ffil^ 
[0 12 5] [|M^p"p-(Daffi] t: b^^^fcfj)^. # 

tct: h^c:^oi^r. -ji^^ (I) x^^ti^^^mmit^m 
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12002-348288 



49 



50 



[0 12 6] -^^^ (I) 'X:^^^n^^:^mm^\:.^m. 

^TMfi^X—Ahf^^. llHltCo^, Img^^blOO 

mgcr)t5H-T:\ 1 B 1 \n}t)^hm\^m^^^^ (^T"^ L < 

[0 12 7] :^mm^t'^m^i&^^^mi^n. sps^ 
n^-¥(Dtci^(Dmmmnmi^i^. mm. %m. 



^) . ^^^'J (t: Kn:3ev/y°n tVHr/i-n— y tf ^ 

^ (SIS. if^^>^, t:Kn:3r>-y°n 30 

[0 12 8] mni^-^(Df^^(Dmmmm\^. mmm^^ 

mim\. "^m^i. ^^m. ^m^. m 
mnm^^^\^x\^^xh^\^\ ^gps^t^fc^c^ait 

mm'^f^mii\:.^^xm\^^hfh^o mntv^x^ mx.\^ 



m. T:^^<y^>'m. ^°y y/^--— bso (-^sists) 

[0 12 9] 4¥mni^^(Drz^(D-^(Di&(Dmmti.x 

^^jj^fh^^mimL ^xmm. m^m. ^ram. 

V ^ ^i^mcD ^ of^mmm^^^i^xi^^x 

868, 691-g-^^ j:0^|^||3, 095, 355-^JCp b < lEft $ tbTV^ 

"bo 

[0 13 0] 

immm] ^j.r. m^nM^^z^mmmi^x.ox^mm^ 
ic^^thx\^^^:fy y^\^(Dmmu. i$.m\^f:imitimm'^ 



[0131] m^mi 

Ut4 2] 



(2) (D^m 



^CHO 



NHa ■ HCI ^ 

(1) 

[0 13 2] y y ^/^^/i^°y ;^^v-> 

(1) ; xi^Tt^v :^^i^>'mm^mi^'to ) (3 
o.og) (i%z>}^^:=^/u^:y^>'^m^w:. mm^t^. 

y C3 y#-^Aooo62) ^v^y ^/^7j^7i-^T ^ K (300 

m 1 ) , 1 0 yy°n tV^m^/i^T ^ v^y ^71/ 

;[Jn7Pj?^T^ K7^W5 (3 0 0ml) j; t>^v>y ^/W^^^/l-^ 
T^K (3 0 0nil) -ejlH^?5fe#'b. v^y ^/^7^^7^^T 

^ K (2oonii) i^mmvtio mmm^. (10. 2 

m 1 ) yy°n typ^/P^Kv^-f ^ K (42. 3ni 

1) 7K7^T-ejpx,. ^ta-ei^r^«i^bfco sjs?^ 

m^^hmm^^^V. v^y ^/I'/Jn/I'^T^ K (2 5 0m 

1X3[h]) , v^ynnyy^/ (250mlX4[H]) , y 
^y— 7W (2 5 Om 1 X 2[Hl) :^oi:t>^v^y n ny 

(2 5 0ml X 411]) -e^^fe^f-bT. (2) ^#fCo 

I R (KBr) : v 1682cm" ' „ 

[0 13 3] »#f^!| 2 (3) (D-g^^ 

Uh4 3] 
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X N*=C" 



[0134] 1 -e#fc1tlB ( 2 ) (DZ^^vivi^^ 

ly (3 0 0ml) WMWi^. h y :3=.^/PT ^ (18.8m 
1) . Kig^bj^* (13.0ml) ^X.XJY')^ 

^4^^ (35. 4g) ^M^^ mm)n^m%\.tLo r^^m 

^^l^ (250mlX3[n]) , :^ ^ J —/V (2 5 0ml 
X 1 [n]) nn7^^>-(250mlX2lH])-T? 10 

?5fe#-b. «ffi?tMbT. «|g (3) (28. 2 g) ^#fCo 
I R (KBr) : v 2147cm" ' o 

[0135] #%F!|3 ^b^^ ( 1 ) CO^^ 

[^b4 4] 



> 




[0 1 3 6] »%f^j2-e«^bfc1»|g (3) (0.5g) 
(D'r t Kn:7 9>-/^ — (l : l ; 5m 1 ) 
coPJi^fiJtc, N-T y 7^:=^^>-:^/i';^K:=^/^- 4 - 1::°-^ y 
(0. 40g) , n -:7^^^7PT ^ >^ (0.21ml) ^ ^Xj 
N- ( t -:7^^^/P;^^v-;^/i/;K^7^)-L-^;^:7°n y 
>^ (0.51g) ^JPX.. 6 5°C-ei 6^r^m#bfCo SJS 

7^b^t:Kn:7^>^ (5mlX2[H]) , ^ ^ y — (5 
mlX2lHl) n ny ( 5 m 1 X 2 [h]) 

m^\^x. (1) 

[0 13 7] ##F!|4 >fb^^ (2) (D^^ 
[^b4 5] 



[0138] #%f^i| 3 -eM3t Lf^fb^^f^ ( 1 ) (D^y^ n 
ny^>- (5ml) mmm^. (O. lemU , 

b y :7^^^7l';^X (0.35ml) ^3 j: O^t" b ^ ;^ b y >^ 
a.:=i7l'/^N;^:7^ (0) (50mg) ^JP 

v^^nny^>- (5mlX3[Hl) , ^ ^ / — (5 
mix 211]) , i;?^nn7«^>' ( 5 m 1 X 2 HI) ^^XJ 
V'^^?Vi^?V2>.T% K (5ml X3[Hl) X^m^X^X . 

(2) ^m^o 

[0139] ##f^!l 5 ih-^m ( 3 ) cD^jsSc 
[^1^4 6] 



30 



40 



52 





[0 14 0] m^nmAxm^x^f^it^m (2) (ds^^^ 

/^7^^/^i-^T^ K (5ml) fjffl?f^^:i. 6 tJ^/^^/^- 
1, 4 --<>'y^v^:^^i^>^ (0.21g) . byrirb^i/ 
7K*^t^>^^^7^^ h y r>i^ (0.28g) :^oj:t>^S^^ (O. 05m 

1) ^Mx.. muxi 6Rfp^si#bfco SJS^MM^a-b 

mm^hM\^. v^.;^^;lx7j^/l.^T^ K (5ml X 2 
[n]) ^ i>^ux2;>^^ly (5mlX2lal) , ^ ^ y — 

(5mlX2[Hl) *5i:0^v^:^ n ny (5ml X4 

iHl) -e?5fe^f^bT. ^b^^ (3) Sr#fCo 

[0141] #%1^!l6 it^m (4) CD-^Jsic 



[^t:4 7] 



aCHaCOOH 




[0 1 4 2] #%«51:^M3gbfc^t:^^^ (3) 5 0 

%Y3^;V:^n^m:-i>^nn (5ml) mm\^ 

btLfc1t|g^SS5 0% b y :77U:^ng^^-v?:^ n ny 

(5ml) ^^fjy^b. ^t^l:^3 05^^Ppim#b 
f^o K^t>•mmf)^hh'^\^f:Lmm^. l^^nn^^ly (5 
m 1 X 4[n]) , (5m 1 X 4[Bl) , 1. 25MM^^ 

-v^i^^^mm (5ml xiiH]) -x?^#-b-r. ^b^^ 

(4) ^#fCo 

[0 14 3] gl^SS^yjl 

(3R) 



-i-:7^^-^/^- 2 , 5-- 

-^Ty°n/v/) - 9 - [ ( 1 , 
-6 — i /V) y^/^] - 1, 4, 

[ 5 . 5 ] >T^iO >- • 

[^b4 8] 



^:^^y-3, 4-(2 
9 - b y Tif;^ t:°n 




50 



[0 14 4] #*f^!l6-eM^bfc>fb^^ (4) ^1.25M 

Mt^- b/l^::i^>^?§Tf^ (5ml) JC^JSb. 90°C"e24 

u yis/UM. - y ^ y —71- (1 : 1 ; 5 m 1 X 2 [Hi) ^e^^fe^f- 
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n b :7 ^ — (gdrv- y ZyTit'^. FL60D ; ^ 
n n^f^yPA : ^ — /P= 4 0:1) "CftMbfCo #b 

fl. ?SI?ILr. Ji^Tcof^tttt^^-r^^^^fb-^^^ (5 8 

mg) -^#7^0 

T L C : R f 0. 56 n n ^Jn/PA : ^ ^ 7 — /W= 1 
0:1); 

NA'IR (CD3OD) : 6 7.08 (d, J = 2. 2 Hz, 1 H) , 7.01 
(dd, J = 8. 4, 2.2 Hz, 1 H), 6.93 (d, J = 8. 4 Hz, 1 
H), 4.88 (d, J = 10. 2 Hz, 1 H) , 4.54 (dd, J = 9.2, 
6.6 Hz, 1 H), 4.47 (d, J = 10. 2Hz, 1 H), 4.27 (s, 
4 H), 4.17 (s, 2 H), 4.08 (m, 1 H) , 3. 70 - 3.45 

(m, 4 H), 3. 30 - 3.05 (m, 3 H), 2. 51 (m, 1 H) , 2.40 
- 2.15 (m, 3 H), 1.80 - 1.25 (m, 4 H), 0.95 (t, J 
= 7. 0 Hz, 3 H)o 

[0145] mmni (d 

(3R) - 1 -:7^^^7l-- 2, 5-v^:^^y-3, 4- 

(2-^Ty'n/^y) -9- [ (4 -:7rcy :3f-v-:7rc:=i 
/I/) y^/^] -1, 4, 9-byTify^t°n [5. 5] 

Iih4 9] 



54 



[^b5 0] 




[0 14 6] #%f^ij2"eM3tL7cMlg (3) . N-TV 
N- it-^^^/iy:^^iy:fy7Uyi^:=^7i')-'L-^:^y 

T L C : R f 0. 64 (^ n n ^i^/UM. : y ^ 7 ^/U= 1 
0:1); 

NMR (CD3OD) : 6 7.54 (m, 2 H), 7.41 (m, 2 H), 
7.19 (m, 1 H), 7. 12 - 6.98 (m, 4 H), 4.89 (d, J = 
10.4 Hz, 1 H), 4.55 (dd, J = 9. 2, 6.6 Hz, 1 H) , 4. 
47 (d, J = 10. 4 Hz, 1 H), 4.33 (s, 2 H), 4.11 (m, 
1 H) , 3. 70 - 3. 35 (m, 4 H) , 3. 28 - 3. 08 (m, 3 H) , 
2.49 (m, 1 H), 2. 40 - 2.18 (m, 3 H), 1. 75 - 1.45 
(m, 1 H), 1.45 - 1.25 (m, 3 H), 0.95 (t, J = 7. 0 H 
z, 3 H)o 

[0 14 7] mMm2 

(3S) -1- (2 -y ^7l-:rn tVP) -2, 5-v^:^ 

^y-3, 4-y°ti7<y - 9 - ( 2 -:7rc^/um^/p) 
-1, 4, 9 - b y Tif;^ t:°n [5. 5] ^ >^T:^ >^ - 



[0148] 2 -x:MMi.r^mm is) (200m 

g) cot" by t Kn:7^>- (1ml) ^y^y— /i^ (1 

ml) (DmMm^. mWV^N- (2-:7rc^yPm^/V) 
10 - 4 - t:°-<y ( 2 5 2 m g) , ^ yX^/^^T ^ >- 

(0. 123ni 1 ) :^6j:t>^N- ( t - y^^^/^:^^ v^;:^ /P/K^ 
/V)-L-y^ny>- (2 6 7mg) ^JPx^fCo SJS?^-^ 
5°C-lr2 OBfr^ltS^LfCo MjSimS^^t^-T:7^a 
mm^^^l^f^o by t: Kny V 

>^ (3m 1 X 4lHl) :|o j;OT:&^l^y (3ml X 5 

iHl) -e?5fe^f^b. ^«bT. mm (384m g) ^#fCo # 
btLfcltIg (146m g) ^ 5 0% b y y/l-:^nHt^-i:^ 

jt:y^i^>^?Mt (2ml) mwv^so^Am 

#b7to SiS^fS^^iSb. IS^fby^V-^^ (2ml X4 

20 iHi) , y^y— 7^ (2ml X 411]) . *5 j:t/iS>f[::y 

y^ (2mix4[Hi) -T?i5fe#-bfco mhrbf^mmm.25M 

h7U:r,:y^i^ji^ (2ml) ^^fJy^bfCo SJS^^^^I^ 

^9 o°c-e2 O0#r^fii#b/bo SiC?ii^^^^iab. b 

/P-T:^y^ (2ml X 3 [H]) j^t^y ^y — (2 ml X 4 
[H) "C^^itbyco ^Tf^^iilgb. i^Tcofe^ttie^*^^ 
tlS^t^-^fe (7mg) ^#fCo 

[0149]TLC:Rf 0.53 (y n n : y ^ 

y — 71-= 10:1) ; 

NMR (CD3OD) : 6 7. 40 - 7.15 (m, 5 H) , 4.37 (m, 
30 1 H), 3.80 - 3.40 (m, 5 H), 3.20 (m, 1 H) , 3. 10 - 
2.80 (m, 5 H), 2.63 (m, 1 H), 2.50 - 2.20 (m, 4 
H), 2.15 - 1.75 (m, 5 H) , 1.98 (s, 3 H) , 0.94 (d, 
J = 7.0 Hz, 3 H),0. 88 (d, J = 7. 0 Hz, 3 H)o 
[0 15 0] 2 ( 1 ) — 2 (64) 

#%iyi|2-ett3gbfc1ftrig (3) . tssi-^4-t:°-<y K 

mmmwi^p^^^x. ^jsf^ij2 tpitic^Mi^^b. ut(d 
40 1 - 1 B- 7 t^^bfco :^mmm(^mi^mm't^Mmm 

#:y by^y y (HPLC) coffliJ:e^#^^T^- 

^bT^Co 

[0151] [^#A] 
{g.^ bf- ;^ ^ : YMC-Pack FL-ODS, 50 x 4. 6mml. D. , 
S-5um, 120A 

bfc^SrSS : 1 mL/ min 
^ffl bfc^*^ 

AW : 0. 1% b y ^7i-:^umm7Km^ 
Bw : y ^ y — 

50 ffllJSM^^?fg2^P^ fiAr^J t Bm(DU^i:t ^90/10^:1 @S b 



( 

55 

fCo ^(D m06^ m -V^AW t BW (D iBi^l^t ^20/80 EH W 

^ b ^(Dmi^^m -v^m t m(Du^i:t ^90/ 1 0 e 

[0152] [*#B] 
ffl L :^ ^ ^ : YMC-Pack FL-ODS, 50 x 4. 6mniL D. , 

S-5um, 120A 

mm l^f-MM : 1 mL/min 

AW5 : 0. 1% b y :7/P;^ngt^7K?M^ 
BWt : 7^ ^ y — /V 

fCo ^ CD 1 e^j^m -V^AW t BW (D ^10/90 \:l E|g W 
^ X. fCo ^ CO 1 ^ AWt ^ BWt CD 1^^-^ J:b ^ 1 0/90 \ C g 

:^ b ^(Dm^^m -cm t m(DU'^i:t ^90/ 1 0 e 

[0153] [*#C] 

Vf^tiyJ^ : YMC-Pack FL-ODS, 50 x 4. 6niinl. D. , 
S-5uni, 120A 

mm bfcSea : l mL/min 

mmvtimm 

m : 0. 1% b y ^/u:^umm7Km& 
m'^mt^^AmtBm(Du^it^9o/m^ bfco ^(om^ 

'j^m "CATf^ i: BTf^ CD ^^-^Jrb ^10/90^:1 E/«W ^ fCo 
como. 55>rslATil^B^f^(Z)?^'^i:b^lO/90^^gi:ebfCo 

<^tlo. 55>F^-eA?^i:B?^cD?^^i:b^90/l0tc:E^atl&-* 
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[0154] [^#D] 
{gffl bfc^ V : YMC-Pack FL-ODS, 50 x 4. Gmml. D. , 
S-5um, 120A 

mm \^fz.WM : 3 mL/min 

mm \^fz:im% 

ATf^ : 0. 1% b y :7/P:^ngt^7M^Wt 
BM : y ^ y —71- 

PJ^P?i*^0#Aff^ i:BWt(7)^i:^i:l:^90/l0(^ b7Co -^CDf^S 

(D'iko. ^'7^mp^mtBm(DU^\:t^io/m^m'^\^f^o ^ 
(om. i^m'x:mtBm(Du^i:t^9oyio\cm^mm^^ 

[0155] [^#E] 
ffifflbfc^^j?^ iXterra'" MS Ci g 5 urn, 4. 6 x 50nim 
LD. 

mm bfcjjftii : 3 mL/min 
{gfflbfc?« 

A?^ : 0. 1% b y ^;\-:^n^m7KmW. 
20 BS5 : 0. 1% b y :7/P:^nf^^-T-fe b:=^ b y ^X^mm 

m ^ P?i *6fl0. 55> Aff^ i: Btf^ CD It ^95/5 t^I gl ^ b 
fCo ^CDf^2. 5^FBl'eAT«i:Byft(Z)?Ii'^l:b^0/l00^cElg 
e^t:i^X.f^o -^cOflO. 55^PflA?S^B?iJ(D?^^J:b ^0/100 
^Cg^bfCo -^cOflO. 0l5>Pfl-eA?^^B?^(D?^'^l:b^95/ 

5i^EISWt^^^x.fco 

[0156] 
[^b5 1] 



( 30 ) 
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*1A-1 











2(1) 


p 


2(6) 




2(2) 








2<3) 




2(8) 




2<4) 








2<5) 




2(10) 





[-fk 5 2 ] 
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59 60 











2(11) 






Mi 

a 


2(12) 




2<17) 




2(13) 




2(1B) 




2(14) 




2(19) 




2(15) 




2<20) 





[0 15 8] 



[-fk 5 3 ] 
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61 62 

*1 A-a 











2(21) 








2(22) 




2(27) 




2(23) 




2(2«) 




2(24) 




2(2Sf) 












2<25) 




2(30) 





[0 15 9] 



[-fk 5 4 ] 
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63 64 











2(31) 








2(32) 




2<37) 












2(33) 




2(33) 


/==V 


2(34) 




2(39) 


Q 


2<35) 


p 


2(40) 





[0 16 0] 



[-fk 5 5 ] 
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65 66 

^ 1 A- 5 











2(41) 
2(42) 




2(46) 
2(47) 






2(43) 




2(4&) 






2(44) 




2(49) 




o ^ 


2(45) 




2(50) 







[0161] 



[-fk 5 6 ] 



( 35 ) #M 2002-348288 

67 68 

^ 1 A - 6 











2(51) 




2(56) 




2(52) 




2(57) 




2(53) 




2(58) 




2(54) 




2<59) 




2(55) 




2(60) 





[0162] 
Ut5 7] 



69 

^1 A-7 







2(61) 




2<62) 








2(64) 
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HPLC 








2(1) 


-2, ^-V'^)/- 3. 4- 
— 1,4, 9-HJTtF;^ei3[5, 5]^V 


E 


ESI (Pm., 20 V) 


3.11 


SOI (M + H)* 


2(25 


VO^^ i (,j£i, z ^ y :Z. — yu^Pc 


E 


ESI(Pns.,20V) 


3.6< 


522 (M+H)* 


2<3) 


:^-=\^y-3, 4— 3i^P>^y-9-^> 


E 


esi (Pot, 20 V) 


3.72 


3940M +1^* 


2(4) 


1 - (2 


E 


ESI 20 V) 


2.94 


39«(M + H>* 


2(5) 


1 - { 2 - C3 - ^-VK-yi-} 3i=f-yv) - 
2. s-i^'^^i-^ify-g, 4-:/t3^v- 

9— ^^i^/l^-l. 4. 9— hUTI^'^tf 

a [5, 5]9>^3?r:^ 


E 


ESI (PtK», 20 V) 


3.1S 


457 CM I' H>* 


2(6) 


I, 9-v^-<:^c>yi— 2, 5-i^5l-^y 


£ 


ESl{Ptat,20V) 


3j09 


404 (M«H)* 


2(7) 


I — (2k 2-i^73:=/U'^^/t')-2. 


A 


APCI {Po«„ 40 

v> 


2D.7 


494 (MfH)" 


2(8) 


I - (2-'7^=^/Uai^/^) -2. 5™ 


E 




3,15 


418 {M + H>* 


3(9) 


4-3''i3X/-9— <i^3;/W-~l, 4, 


E 


ESI (Pw, 20 V) 


2.95 


3S6 (M f H)" 


2(103 


I - C 1 — o-i^yv - 3 - fc*tiy i:^- 

^^y-9-^v-:^yv-i, 4, 


E 


ESI (Poa. 20 V) 


2.93 


473 (M + H)* 



71 



( 37 ) 



[0 16 4] 
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74 



#^ 




^# 






Mass?*— 


2(11) 


1- C2— r^7tK^y'T=/^7^^/^) 
9-hyr-5l*^t^n[S. S]!>Xv^;(7:x 


E 


ESI <Po5. 20 V) 


3,01 


412 (M + H)* 


2(12) 


1 - (2- (3 — r^h'—^^) ^^^/V) - 
9— (2— ^jii^/L.jcf-yv)-'!, 4, 9 


E 


ESI (Pas, 20 V) 


3.24 


471 (M + H)* 


2(13) 


1— s-^^'^^s^y-a. 


B 


ESI (Pos, 20 V) 


3.16 


418 (M + H)^ 


2(14) 


1- (2, a-e^^^^^A-aif^yu) -2, 
<2-7^::i^u:e^^>u) — 1, 4, 9-^ 


E 


ESl(Po»,20V> 


3.4 




2(15) 


£-{2-y=t:s.;V3:^/w)-2, S- 
-^^^y-3, 4-7'ti^V-9-(2 
-73t;=^yv;c^/v)-I, 4. 


E 


ESI (Po5, 20 V) 


3.22 


432 (M + H)* 


2Cie) 


4-7^ny-;/~9- f2-7-=-yu:3:^ 
/U)-l,4, 9-hyr-t^;3ii:'t.[g. 5] 


E 


ESl(Pos. 20 V) 


3j02 


370 (M + H)* 


2(17} 


1 n f 1 — j^Cj'JJjTj— •l-*n^T■5■J!— 
-2, 5-^^:t=¥y-3, A-T'P 

1. 4, 9-fyrif;3tti"n[5. 

P> 


E 


ESI (Pm. 20 V> 


2.97 


487 (M + H)* 


2(18) 


l-(2-:79->M^-'l^)-2. 5-^ 

:^^y-Z, 4-5^ti^-f>'-9-(3- 

7'*=i^vri=ie'/^) -1.4. B-byr 


E 


ESI{Po*,20 V> 


3,13 


422 (M 1^ H)* 


2(19) 


I — (2— ■?'h7tiKi3"?'7^>W^/^^) 
-2, 5~i^5i-^y-3, 4-yiciyV 
-9-C3->'3^^/t^:7^ne-jt') -1, 
4, g-^y7'"il'Xfc't^[B. 5]i»^* 
> 


E 


EST(P«(,20 V) 


3.07 


426(Mi'H)*' 


2(203 


1 - (Z- (3- YV-K-^l-) ^^/l') - 
2. S-^:^:^^^y-3, A-lfxi^</- 

9— (3 - :7s.=./u:rt3 f ju) -1,4. 


E 


EST (Ptos, 20 V) 


3.29 


4«5 (M 1- H)* 



73 



( 38 ) 
^lB-2 



[0 16 5] 



#M 2002-348288 
76 







HPLC 




m 




2(21) 


I £>C>i'i<-2, 5-e^^=»ry-3. 

4- 9 — ( 3-7^— /UT'o 

tr^v) -1, 4, 9-hiJT-y*^trti[s, 


E 


ESI (PkK.20V> 


3.22 


432 (M + H)* 


2(22) 


1 - (2. 2 - v=7jt=/UiEi^/u) 2, 
(3 - ■^i^n./u::^^ t^/u) - 1 . 4. 9 - 


E 


ESI (Pus, 2D V) 


3.46 


S22 (M + H)* 


2(23) 


1— (2-7i— /^3i-g^/^> — 2, 5- 
-75:=yt':/cre'^U)-l, 4. 9-by 


E 


ESI {Pes, 20 V) 


3,28 


446 (M + H)" 


2(24) 


f A')-!. 4. 9-MJTlfj:*.ecr[5. 


E 


ESI (Pes, 20 V) 


3.09 


384 (M+H)* 


2(25) 


/V) -2. s— :?:r#y-3, 4-7^1° 

9- (3--73:X.jH/::^ufyV) - 
1, 4, 9-h!;rtf7vtfD[5. Sl^T^^ 


E 


ESI (Pes, 20 V) 


3.03 


501 (M + H)* 




:*-^y-3. 4-7't2/</-9-{4- 
•7i^7V:r^/W)-l. 4. 9-brJT-r 


H 


ESl(Fo&,20V> 




436 (M + B)" 


2(27) 


I - (2— -7^h7tKp»"7^^;u'j^^/i<) 
-2, s-i^:^^y-3, 4-7"tt/-;y 
-9-(4-7:.^^/^yf-v^)-l, 4, 
9-hyTlFJ^tfp[6. 6]^?>7*J!»V 


E 


ESI (Pos, 20 V) 


3.14 


440 (M*H)* 


2C2S) 


1 - (2- {3— f ^'K— /V) oi^/ul - 
2, 5-i^;t^y-3, 4-'7'ci/V- 
9-C4-7^=/l^r^/W-l, 4, 9 


E 


ESI {Po*, 20 V) 


335 


499 (Ml- H)* 


2(29) 


1— 2. 5— v>:^^y— 3, 
4 -T'pt^^/- 9 - (4 -7 iJ^/uy^ 

yu)-!. 4. 9-hiJr-r;!^trn[5. 5] 


E 


ESI (PKw, 20 V) 


3.29 


446 (M + H)* 


2(30) 


5-i>:^^y-3> 4-7*ci^-?y-g- 
{4-^^::l^^y5^v^)-l, 4. 9-h 


E 


ESI (Poa, 20 V) 


3^1 


53* (M + H)* 



75 



( 39 ) 



^ 1 B- 3 



[0 16 6] 
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## 




HPLC 




(i» 




2(31) 


1- (2-7^3:=yt^3if^/U)-2, 3— 
-'7:^z:i/l''r=f^jLr)-l, 4. S-hiJT 


E 


ESI(Po8,20V) 


3.34 


4dO<M + H)* 


2(32) 




E 


ESI(Pos.20v) 


3.17 


39B(M + If)^ 


2(33) 


1 — — ^^v'/u — d — trny;^— 
9— (4- - 


E 


ESI (Pw. 20 V) 


3,0S» 


515 (M + H)* 


2^34) 




E 


ESI (Pos, 20 V) 


3.02 


380(M + H>* 


2:35) 


1 - C2 — T^h^tKn^^ziyW^^yU) 
-2. 5-i?3)-3Sry-3. 4-P^o^V 
— 9—"? 31^/1^ — 1, 4. 


E 


ESI (Pos, 20 V) 


2.91 


384 (M + H)* 


2(36) 


1 - (2 - (3 /V) -- 
2. 5-v^=^y-3. 4-rta^^y- 
©-731=^1' -1, 4, 9-]-yriP:^f 


E 


ESI (Pt)ii,20V) 




443 (M + 11)'' 


2(37) 


4— ■?"P''V — 9-"7j-/v 1, 4, 


E 


BSI(Poc.20V) 


3.13 


390<M + H)* 


2(38) 


l-(2. 2-i^J=^V^^-'l^)-2. 

4, 9-MJTif3^t*P 

[6. 5]«^>^:5>^ 


E 


ESI (Pm,20V) 


3.42 




2(39) 


l-(2-^;S-A':^^/'L')-2, 6- 


£ 


ESr{P(K.20V) 


3.18 


404 (M + H)* 


2(40) 


l-:?'pfyU-2. 5-i^:^y-3. 
4-S^P>-?>'— 9— /V— 1, 4, 


E 


EST (F^, 20 V) 


2.92 


342 (M+H)^ 



77 



( 40 ) 



[0 16 7] 



#M 2002-348288 
80 



#^ 




HPLC 








2(41) 


-9 - (5-:7rf/U^Vf'/^) - 1. 

4. 9-MJTif;^fcrp[5. 5]'>>'7*;* 

>■ 


c 


APa (P«„ 40 




454<M*H>* 


2(42) 


I - (2 - (a --f^K— >'U') - 

2, 5-i^?*-^y-3, 4-7'n^V— 


E 


ESI{Pos,20 V) 


3.48 


513 (M 1- H)* 


3(43) 


4— ^^P-'^y — 9— (5— ^□is^yu^^' 


E 


ESI (Ptos. 20 V) 


3.42 




2(44) 


l-(2, 2-i^7;=^^3;f^yv)-2, 
(5— -1, 4, 9— 


B 


APCI (Pos., 40 


17.0 


550 (M + H)*, 
400, 293, Idl 


2C45:i 


-^ais:./!-^^^^^) — 1. 4, 9— hU 


E 


ESI(PtJs.20V) 


3^7 


474 (M + H)* 


2(46) 


4-:/ta^V-9— (5-7;i:— A-^V 
5^^) -1.4, 9-hyrii'xtfti[S. 


£ 


ESI (Pm, 20 V) 


3.3 


412 (M 4- H)^ 


2(47) 


1,4. 9-MJTif;^fcrnE5. SDi^V-T 


B 


V) 


13.9 


529(M + H)\ 
464,370.220 


2(4B) 


-2, 5— ;^a|-^y-3. 4-7'13/V 
-9— (6-:?^^/V^=S^'>/i^) -1, 
4. 9-hJJT1f;5^tfp[5. Bl^Ti/T^^t? 


E 


ESI (Pos-, 20 V) 


3,38 




2(49) 


1 - (2 - ( 3 —^fyf-'^A^) ^^/i^) - 

2, 5-v?^=^^y-3, 4->'cr>'V- 
9-hyTlF:5«ifcrp[5. 6]^>*-^-7*:*>' 


E 


ESl(Foa^20V) 


3.55 


527 (M + H)* 


2(50) 


i-'-*^v-:^yL'-2. 5-i>5^d^^y-3, 

4— TT^O-'-i/— 9— {&—^:n=^^l-^^ 
v'/V)-!, 4, 9-hyT-t^*>^tfoCS. 


B 


APa (Poa.^ 40 
V) 


16^ 


474 (M + H)*. 
310.201 



79 



( 41 ) 
*lB-5 



[0 16 8] 
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82 







HPLC 
^# 




(^) 




2(51) 


l-(2, 2-:^:73:J=iyUzc^/U) -2, 
(6-V=riyl-'^^S^/U)~l, 4, 9- 


E 


ESI(Ptos.,20V) 


3.7 


564 (M + H)* 


2(52) 


l-(2— :7x=yt'=c^yi')-2. 5- 


B 


APCI (Pos„ 40 

v> 


1«.9 


324, 217 


2(53) 


4-7^px V- 9- (6-^3L— yU'--:^ 


C 


APCI (Pos-, 40 
V) 


14.0 


426 (M * H)*, 
262 


3(54) 


9— (6 - -yzii^^/w^^yM - 


E 


ESI (Foa., 20 V) 


3.3 


543 (M + H)^ 


2(55) 


1- C2-:^9"/vy^vi') -2, S-v* 
4-:/t2/^/-9-;.£^/U 

■7*35 


E 


ESI (Pas. 20 V) 


2.72 


3ia (M + H)* 


2C55) 


1 - {2 - 5^f7tKn:7^=iyi^;«<^yu} 


E 


ESI (Poa, 20 V) 


2.59 


322 (M+H)'' 


2{57) 


I - (2 - (a - -f^'K— /I') si'^-yv) - 
4. 


E 


ESI (ft)s..20V) 


2.96 


3Sl<M+H)* 


2(58} 


I — <>'i^/V-2, S-i^:^-^y-3, 


E 


ESI CP^5,20V> 


2.87 


328<M+H)^ 


2(59) 


l-(2. 2"i>:73:— /-^^f-yi^) -2, 
5-i?3j-^y-3, 4-7'p-'V-9- 


E 


ESI (P«».,20V) 


3.16 


418 (M + H)* 


2(60) 


1- C2-^^-/UJi^/V) -2, 5- 


E 


ESI (Pos., 20 V) 


2.94 


342 (M + H)* 



81 



( 42 ) 
^lB-6 



[0 16 9] [^7] 

*1 B-7 







HPLC 








2(61) 


l-'rnt:ji/- 2 , 5-i^:^^v 
-3. 4-'ro^l>'-9->?-Jl/ 
-1,4, 9 - hg^lfJXfcitJ 


B 


APQ <P(M., 40 
V) 


6.6 




2(62) 


1- Tl-^>v?Jl— 3-tfDU 

3, 4 -rD^-ty -9 -^?';^- 
l , 4, 9 - h 'Jrif;:^l::fC3 


E 


ESI(Poa.,20V> 


2.83 


397 (M+H)^ 


2(&3) 


{3S) -l-:^DKJ!/-2, 5 

-y:r^v-3, 4- ( (2 R) 
-2-^>5^;t';r^i^-l, 3- 
rray^y) - 9- (6-7^:^.^1/ 
-s^PVJV) - 1 . 4. 9 - h iJT- 


D 


APCI (Pos.. 40 
V) 


3.90 


532<M+H)* 


2(64) 


(3R) -i-rotr;!^- 2 , s 

-i?:i'^V-3, 4- 
:rD/iy) -9- (6-7jc:^;i/ 
^^->JV) -1, 4, 

^^;^en r 5,,. &!„..? i^.7:^?„k:„ 


D 


APCI (?05.. 40 


4.16 


444 (M+H)*, 
398 



[0 17 0] ##^!17 

1 4 - [N-^^^^/l^-N- (l-t-^^> 

50 [0 17 1] 1- ( t -:7>^v^;;^7l-/K:=^7^T ^ y ) 




( 43 ) 
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83 

^ >-:^7P/K^/^ (2. Og) , 1 --<>^v>/Pt:° 

-<y (1. 6ml) *D j;t/n -:7^^^/VT ^ >- (1. 

1 m 1 ) cD^^y— (70ml) MW^^. 2 -^/P/f^ 
y ym^/l.^ y v^T:=^ K (1. 2ml) ^^PX,. 6 0°C 

i?-iifeS#b/to Rf^mm^mmi^. ^m^^^u'x:^^^. 
a^b. mm(DU^f^m (2. 0 3g) ^^^bfco 

[0172] ^Mf^j 3 

i-:/^/i--2, 5-v^:^^y-3, 3-:7^^y-9- 

-<>^v^7l--l, 4, 9-byTif;^t°n [5. 5] ^ >^ 
[^b5 9] 




[0 1 7 3] »%f^j7-T:«^bfc^t:'^i|^ (1. 5 6g) 
cov^^ n ny (5ml) mm\^. 0°C'^VV^;\^:^ 



(5ml) ^ifP;ifCo U^mm^l 55>ffiS# 

b. ^ bj:i^t^"e-0A««5b/co sjsm^j^ia?pj^^7K 
ttdbb/bo ttmM^M7K«E^^by -^^-e^^fi. mm 
b. ^M\^x^^j.-r(D^m^^^^^mmi\:.^^ (6 7 4 

mg) ^#fCo 

TLC : 0. 56 u uv^/X^J^. : i o : 

1) ; 

NMR (CD3OD) : 6 7.34-7.27 (m, 5H) , 3.58 (s, 2 
H), 2.86-2.84 (m, 4H) , 2.30-2.11 (m, 4H), 1.88-1.7 
0 (m, 8H), 1.58-1.47 (m, 2H), 1.42-1.32 (m, 2H), 

0. 95 (t, J = 7. 5 Hz, 3H)o 

[0174] mmn 4 



1 



2, 5-v^:^^y-3, 3 

4, 9 - b y Tif;^t:°n [5. 5] ^lyy^-^l^ 
[^b6 0] 



1, 




[0175] 3 -eM3t bfc^fb^^ ( 6 7 4 m g ) 

(Dm^y^ylx (18ml) MmJ-. T/^:=^^>^#HMT. 
2 0%7Kmt^^'7i>^J>^}kM (13 5mg) ^JPx,fCo 



10 



30 



40 



84 



b/Co ^Tf^ 4 N±:^^/S^^::i^^/l- ( 1 m 1 ) 

mmi^x. ur(Ds^m^^m^^mm^t^^ (5 6 

9mg) ^#fCo 

TLC : 0. 60 ( t -^^^^y— : 1^1^ : 7K= 4 : 2 : 

1) ; 

NMR (CD3OD) : 6 3.83-3.73 (m, 2H), 3.42-3.36 

(m, 4H), 2.38-2.22 (m, 4H) , 2. 13 2. 08 (m, 2H) , 1.8 
5-1.72 (m, 6H), 1.61-1.50 (m, 2H), 1. 45-1. 33 (m, 2 
H), 0. 97 (t, J = 7. 5 Hz, 3H)o 

[0 17 6] mmm^ 

5-v^:^^y-3, 3-:7^^^y-9- 
[4— (4 — y ^/p;^/w^^^/^:7^y ^v-) ^^-v^ 
7^-] -1, 4, 9-byTif;^t°n [5. 5] ^>^y'^:fy 

[^b6 1] 




[0 17 7] ^Mf^H-eM^gbfc^fb-^^ (1 0 Omg) 

:^Bj:tJ^M- (4 -y ^7^;^7V/^^^/^:7rn ./ :3ev/) 
XT/W^ t: K (8 5mg) ^ 1 

K (2ml) wm^mm\^. 2^r^«mi. 7K*^i:: 

b y Tir b:3ev/;j^r>^^ f y r>i,, (9 6mg) 

ioy J>.^ n-^ Y^'yy (@^^m^/ix : y ^ y ^7^ = 
30 : 1^1 5 : 1) -CftSb. 4 Nl^^/g^^:i^^7^ 

(1ml) ^^P^. mfibfco #bti7^^lll{*:^ t -y'^ 

-r^^lM^tl^^l^ (1 2 Img) ^#fCo 
[0178] TLC: 0. 51 (g^^:^:^/^ : y ^ 7 — /l' = 
4:1); 

NMR (de-DMSO) : 6 10.89 (br-s, IH), 8.59 (s, 1 
H), 8.40 (br-d, J = 4. 5Hz, IH), 7.87 (d, J = 8. 7 H 
z, 2H), 7.68 (d, J = 8. 7 Hz, 2H), 7.13 (d, J= 8.7 
Hz, 2H), 7.07 (d, J = 8. 7 Hz, 2H) , 4.32 (m, 2H) , 
3.65-3.45 (m, 2H), 3.44-3.30 (m, 4H), 2.76 (d, J = 

4. 5 Hz, 2H), 2.56-2.42 (m, 2H) , 2.08-1.97 (m, 4 
H), 1.80-1.60 (m, 6H), 1.45-1.35 (m, 2H), 1.34-1.2 
0 (m, 2H), 0.88 (t, J = 7. 5 Hz, 3H)o 

[0179] immn 
mn\m i 

J[^To«'J*5>^^Sfet:iJ:«9?^^bfcfgfT^br. 

tc: 5 0 m g (D^^^j^^T^^^^-r^&M 10 0 ^^#fCo 



(3R) -l-:7^^^7l'- 2, 5-v^:^^y-3, 4 - ( 2 -^T:7'n/^y ) 



9 



( 44 ) #M 2002-348288 

85 86 

- [ (1, A-^^^y^i^-A-^^l^- 6 — f/l-) -1, 4, 

Xt:°n [5. 5] ^ ^^T' :^ - M^i^ 5. Og 

• ;^7P/K^v/7^^/^iryi-n— A (hS^^'J) 0.2g 

• :^^TV i^m^^^^^^^^j^^ mmm) o. ig 

' Wl.^m^^^^'—^ 4. 7g 

[0 18 0]MS!M2_ 'mtm\^. 1 T>^^VP4^2 OmgcOStij^Sc^^-a^-r^ 

ur(D^f^^A^'^mi^ X *9 bfcm. mm^'^mi:: ^ ri^y^^u i o o :^^m^o 

• (3R) l-y^^7l^- 2, 5-v^:^^y-3, 4 - ( 2 y^°n y ) -9 

- [ (1, 4 --^y-^v^r^^i^^^- 6 — f/L^) y^yP] -1, 4, 9 - b y Tif 
y^t^n [5. 5] ^ ^'T^ tl ' tM^MM 2. Og 

• 7P 2Cg 

• MWK 50Cni 1 

[0181] [Emm] 

SEQUENCE LISTING 
<110> ONO PHARMACEUTICAL CO., LTD. 

<120> Triazaspiro [5. 5] undecane derivatives and medicament containing 

the derivative as active ingredient 
<130> 0NP3734 
<160> 2 



<170> PatentIn Ver. 2. 1 
<210> 1 
<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Forword primer 

hCCR5Xbal 
<400> 1 

agctagtcta gatccgttcc cctacaagaa actctcc 37 
<210> 2 
<211> 37 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : Revese primer 

hCCR5Xbal 
<400> 2 

agctagtcta gagtgcacaa ctctgactgg gtcacca 37 



(51) Int. CI.' 

A 6 1 P 1/16 
3/10 
9/10 



F I 

A6 1 P 1/16 
3/10 
9/10 



( 45 ) 



#M 2002-348288 



11/00 11/00 

11/02 11/02 

11/06 11/06 

13/12 13/12 

17/04 17/04 

17/06 17/06 

19/02 19/02 

25/00 1 0 1 25/00 1 0 1 

27/02 27/02 

29/00 29/00 

10 1 10 1 

31/18 31/18 

35/04 35/04 

37/02 37/02 

37/06 37/06 

37/08 37/08 



F^— ^(##) 4C065 AA16 BB04 BBIO CCOl CC06 
DD03 EE02 EE03 HH09 JJOl 
KK09 LL04 PP03 

4C072 AA04 BB03 CC03 CC16 EE13 
FF08 GG07 HH05 

4C086 AAOl AA02 AA03 CB09 CB29 
MAOl NA14 ZA02 ZA33 ZA34 
ZA36 ZA59 ZA68 ZA75 ZA81 
ZA89 ZA96 ZB07 ZB08 ZBll 
ZB13 ZB15 ZC35 ZC55 



